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The relief which the railroads are now experiencing from the 
tremendous traffic pressure of the past two years gives opportunity 
to get back to normal economical conditions of operation. During 
the long period of congestion and stress, under the constant urgent 
need of moving the tonnage, conducting transportation costs were 
necessarily a secondary consideration. Train after train had to be 
made up and sent out whether the locomotives had full tonnage 
or not; in fact, so accustomed have division officers on some roads 
become to running such trains that many of them, as one officer 
puts it, “probably have forgotten how to run full-tonnage trains.” 
Already alert managers are busy correcting this condition. One 
large western system has had an officer of special capabilities travel- 
ing over the different lines for a month or more for the sole pur- 
pose of investigating such conditions and of taking such measures 
to tone up the service and increase efficiency as the situation may 
require. A lowered operating ratio will doubtless reward his efforts. 








REPORT ON MELBOURNE ELECTRIFICATION, 


An extended abstract of a recent report of Thomas Tait, Chair- 
man of the Victorian Railways Commissioners, to the Minister of 
Railways on his inquiries in Europe and America about steam 
railroad electrification, is published on another page. Although this 
investigation was made with the particular object of getting in- 
formation which would be helpful in considering the question of 
electrification of the Melbourne suburban lines, it is of great gen- 
eral interest as a summary by a skilled railroad officer of the 
progress and results of electrification of steam railroads throughout 
the world. 

Mr. Tait, as need hardly be mentioned to readers of the Rail- 
road Gazette, resigned his position of Manager of Transportation 
of all the Canadian Pacific’s railroad lines to go to Victoria in 1903 
as managing head of the Government railroads and tramways. His 
accomplishment in this work has been described by a Melbourne 
paper as “a story of almost romantic success.” Instead of a yearly 
deficit the roads now return year by year a surplus; this after 
providing for deferred payments bequeathed by the previous ad- 
ministration. Thus his viewpoint is that of a trained and success- 
ful manager completely equipped for observation and investigation, 
who has the advantage.of not having been in close touch with any 





electrification project. This very aloofness tends toward sharp and 
impartial judgment. 

Pending the report of the consulting electrical engineer, whose 
engagement was one result of his tour of inspection, Mr. Tait does 
not attempt to choose between the different systems of electric trac- 
tion or, finally, to pass upon the desirability of electrification of 
the Melbourne lines. Charles H. Merz, who had charge of the elec- 
trification of the Tyneside lines of the North Eastern Railway, 
has been selected for this important post. Mr. Tait shows, how- 
ever, that many of the steam railroad electrifications have been 
made because of special reasons which do not apply in the case 
of the Melbourne lines. The Valtellina line, for example, had water 
powers available which made electric motive power much cheaper 
than steam. The electrification of the New York Central and of 
the New York, New Haven & Hartford at New York was undertaken 
as a result of a legislative act. Neither of these arguments apply 
in the case of the Melbourne lines. 

Again he alludes to the statement of J. A. F. Aspinall, General 
Manager of the Lancashire & Yorkshire—to which we have often 
alluded in the Railroad Gazette as a fundamental truth about elec- 
trification that often seems to be forgotten—that the company 
undertook electrification not to save money but to make money. 
Previously the train service was infrequent and the passenger traffic 
was being lost to competing tramway lines. The gains from elec- 
trification have come, not from reducing operating expenses, but 
from increasing the expenses and the gross earnings still more, so 
that the net result is profitable. Mr. Tait points out that this argu- 
ment does not apply at Melbourne because the train service on six 
of his steam suburban lines is now greater than the service on the 
electrified Liverpool and Southport line; on two of these it is greater 
by a third. Furthermore, Melbourne is not growing, and as all 
the lines are owned by the government, there is no incentive to 
attract suburban travel away from one line to another. 

It is evident that Mr. Tait does not make out a case for general 
and speedy electrification of the Melbourne suburban lines. On the 
other hand, without prejudging Mr. Merz’s conclusions, he points 
out that there are two stretches of track which seem to be specially 
adapted for electrification. These are two short and busy lines 
close together but separated from the rest of the system, leading 
from the busiest stations in the city south to the ocean, one to 
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Port Melbourne, the other to St. Kilda. Not only are these lines 
separated from the others even at the junction stations, but they 
have no through traffic, so that if electrified, the experiment could 
be carried out without interfering with the. working of the other 
lines. 

More than this, steam locomotives and cars which are greatly 
needed on the other lines would be released. As Mr. Tait points 
out, this is one of the important things to be considered in any 
proposed electrification. If the steam locomotives and cars used 
on a particular line before electrification are needed to augment 
the roliing stock on other lines for which new locomotives and 
cars would otherwise have had to be bought, then the value of 
the rolling stock relieved from service on the converted line can, 
to the extent it is useful on the other lines, fairly be offset against 
the cost of the new electric rolling stock. The interest charges on 
the cost of the electrification of that line would in such case be 
reduced accordingly. As a shortage of locomotives and cars now 
exists on the Melbourne lines, this factor will be an important one 
in the final decision. 








EQUIPMENT PURCHASES ORDERED IN TEXAS. 


We reproduce herewith an exact copy (except for the corporate 
name) of an order which the Texas Railroad Commission has re- 
cently promulgated. According to our advices, every railroad doing 
business in the state of Texas has received a similar one, except, 
of course, that the equipment required to be ordered is different 


in each case. 
OFFICE OF 
RAILROAD COMMISSION OF TEXAS. 
Austin, Texas, Nov. 23, 1907. 
HEARING No, 765.—Order requiring the Rome & Athens Railroad Company to 
purchase and acquire additional rolling stock and equipment. 

In pursuance of notice, Circular No. 2641, dated July 30, 1907, the above 
numbered and entitled cause, having been called for hearing before the Rail- 
road Commission of Texas, at its office in Austin, Texas, on the 10th day of 
September, 1907; and the said Commission having heard the evidence and 
statements presented pertaining to the matters embodied in said notice: 

It is therefore ordered by the Railroad Commission of Texas, in pursuance 
of the authority conferred upon it by the Act of the 30th Legislature of the 
state of Texas and published as Chapter 155 of its general laws, that the 
Rome & Athens Railroad Company be, and it is, hereby ordered to purchase 
rolling stock and equipment, in addition to that now owned and contracted for 
delivery during the year 1907, for use in the operation and business of its 
line of railway, as follows :— 

1. For delivery during the year ending Dec. 31, 1908, twenty (20) loco- 
motives: fifteen (15) passenger cars; and four hundred (400) freight cars, 
including one hundred (100) stock cars and fifty (50) coal cars. 

2. For delivery during the year ending Dec. 31, 1909, twenty (20) loco- 
motives: fifteen (15) passenger cars; and four hundred (400) freight cars, 
including one hundred (100) stock cars and fifty (50) coal cars. 

3. For delivery during the year ending Dec. 31, 1910, sixteen (16) loco- 
motives; six (6) passenger cars; and two hundred (200) freight cars, includ- 
ing fifty (50) stock cars and twenty-five (25) coal cars, 

All of the above specified equipment to be of first-class standard and de- 
sign, suitable for the business of its railway, and suitable for interchange with 
other railways. 

It is further ordered that the said company shall maintain all equipment 
which it now owns in first-class condition, suitable for its own business and 
for interchange with other railways in this state, and shall at once replace 
such equipment as may be dismantled or destroyed by other similar equipment 
in addition to that hereinbefore ordered. 

It is further ordered that should the said company find it necessary to 
issue additional stock, bonds or other obligations in excess of those now out- 
standing to provide for the purchase of the additional equipment here- 
in ordered, this Commission will approve and authorize the issuance 
and registration of same as_ provided by law, provided that the 
contracts for the purchase of said equipment shall be submitted in advance 
for the approval of this Commission in order that it may determine the rea- 
sonableness of same. 

It is further ordered that this order be held open subject to amendment 
without further notice. . 

Risiohene aac stadae rote aerate care ea vovntara esa aNarete Chairman. 


(Signed) L. J. STOREY, 
(Signed) 0. B. COLQUITT. 
[SEAL.] Commissioners. 

FE. R. McLEAN, Secretary. 

We can learn from Mr. Hale’s car efficiency bulletins that his 
Group 9, covering roads in Texas, Louisiana and New Mexico, had, 
in June, 1907, slightly fewer cars on line per mile of line worked 
than any of the other groups, although the averages for Group 8 
(Missouri, Arkansas, Kansas and Colorado) and for Group 6 (Iowa, 
Illinois, Wisconsin, Minnesota and the Dakotas) were not very much 
higher. But it must be only too obvious to the Texas commissioners 
at the present time that the roads under their supervision are not 
facing car shortage. What with the cotton growers holding back 
for 15c., and the threat of hard times, it is apparent enough that 
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the roads in the Southwest, just like the roads in every other part 
of the country, are soon going to begin to play hearts with their 
cars for the 50 cents per diem, so that if Texas should develop a need 
for freight cars, there will be states anxious to accommodate her 
on both sides and at the top. 

Now, the Texas Commission has had far too much experience 
not to understand this. What, then, made it send out an order 
which, if carried out, would require new capital at a time when 
it cannot be had, for a purpose for which it is not needed, and 
would stop dividends and cause insolvency and receiverships? Was 
it the personal folly of the commissioners and their desire to earn 
their pay as corporation oppressors? We can freely acquit them; 
they were carrying out the instructions of the last state legislative 
session, and had no choice. The real motive of the legislation ap- 
pears in the clause in the last paragraph but one, with reference to 
the approving of contracts. It would be a simple matter for the road 
upon which the attached order was cited to transfer equipment 
into Texas from its lines in other states, but if it did this, Texas 
would lose a golden opportunity of raising new tax funds. So, at 
a time when traffic was in excess of facilities, the state ordered 
its roads to supply new equipment in such a manner that the taxes 
op this equipment would stay at home, but the order is not actually 
promulgated until a time comes when facilities exceed traffic, and 
when every conservative manager is making whatever retrenchment 
lies in his power. 

We presume that this particular order can be set aside, or 
at least tied up in the courts until it becomes possible to raise 
money again. But no better example could be given of the fatuity 
and harmfulness of direct legislative interference with railroad 
operation. Since we are discussing Texas and not Alabama, we 
may assume that the Governor and the legislature do not really 
wish to cause receiverships, yet, if sustained by the courts, they 
have taken an infallible means to that end. The Texas Commis- 
sion is no longer to be classed among the radical bodies; it has 
learned much, and has made honest, if occasionally wrong-headed, 
efforts to do its duty. But the legislature is not content to leave 
the Commission in charge of detail; it must needs interpose its 
own superior wisdom. There used to be a saying that noblesse 
oblige. Is it no longer true that those in authority have respon- 
sibilities, and that their duty to be fair and intelligent increases 
in proportion to their power to be unfair and to wreak havoe by 
their lack of intelligence? 








A NEW PHASE OF RAILROAD MONOPOLY. 


The contention of President Mellen before the Interstate Com- 
merce Commission for the. New Haven’s right to cancel the New 
Jersey Central through freight tariff suggests a situation big 
with possibilities. In proportion as it shuts down on a certain 
part of the freight business via Jersey City so does it open up the 
question of the New Haven's transfer of business to its Pough- 
keepsie Bridge route and its getting an outlet via the Lehigh & Hud- 
son River. The latter road, some 81 miles long, connects with the 
Poughkeepsie Bridge route at Maybrook, N. Y.; extends to Easton, 
Pa., and connects with or crosses five important lines—the New 
York, Susquehanna & Western; the Delaware, Lackawanna & West- 
ern; the Lehigh Valley, the Central Railroad of New Jersey, and 
the Pennsylvania. On business with the New Haven it would give 
that line a longer haul than now and to the other lines a shorter 
haul; and the business to be thrown upon the L. & H. R. by the 
New Haven will naturally involve the question of an increase of 
L. & H. R. facilities by the six companies owning it, or its con- 
tinuance as a line which the owners do not want the New Haven 
to use. This shifts the objective point of future interest to the 
Lehigh & Hudson and its status as a line held under a tenure 
which is “in restraint of trade,’ a point pressed strong by Presi- 
dent Mellen in last week’s hearing. 

It is not likely that President Mellen will yield easily that 
point which involves a southern and western outlet for his system 
via the Poughkeepsie Bridge. Nor is it by any means impossible 
—it is even probable—that he may himself take the case of the 
Lehigh & Hudson before the commission. Should he succeed in 
such a contention and open up the Lehigh & Hudson to a large 
volume of business, the diversion of freight traffic from the Jersey 
City-Harlem transfer route can hardly be measured nor its ultimate 
effect on terminal plans at New York and Brooklyn bearing upon 
New England business. For these reasons the Lehigh & Hudson 
now becomes, we repeat, a line for acute watchfulness in the 
eastern railroad situation. 
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But the situation is larger than that. It involves a new and 
important phase in the development of close territorial control. 
Heretofore such control under the trite term “monopoly” has been 
viewed chiefly in its public relation often as an object of censure and 
criticism, sometimes just, sometimes unjust. Railroad companies, 
as a rule, each seeking monopoly more or less and pushing a policy 


' of absorption and consolidation, have not been in a position either 


to obstruct the doctrine or to criticize it. But the swift policy of 
President Mellen, accentuated by his Poughkeepsie Bridge plan, now 
shifts the view-point of territorial control from its relations to the 
public to its relations with connecting lines. And the per diem 
dispute leads up to the same subject. 

Step by step but with unfaltering purpose and with results 
nearly accomplished the Mellen policy has advanced forward 
its territorial supremacy in New England. It embraces all but one 
of the really profitable railroad lines in six states. It is protected 
locally by ownership of nearly all the trolley lines of Connecticut 
and Rhode Island and large trolley systems in central and lower 
Massachusetts. It has its dominating navy on the Sound and by 
the Ontario & Western it reaches to the coal fields and the lakes— 
this less as an affluent of business than of future opportunity. It 
controls coastwise lines externally; and, internally, it reaches every 
New England city of even secondary size and importance. A re- 
gion of the country with a population of some 7,000,000, thick with 
population, of high industrial energy and a great producer of rail- 
road freight of the upper class is now in the New Haven grasp 
with all the vantage powers which such control implies. It can 
fix rates. It can divert traffic to long hauls and points of greatest 
profit. It can throw its valuable business so as to extort conces- 
sions. New England, as producer and consumer, supplies a huge 
volume of railroad traffic to the country. Its interior must be 
reached, and to its interior, as to its ports, the New Haven com- 
pany holds the key which now, with control assured, it is begin- 
ning to turn. Other railroad systems of the country have monopoly 
of extensive regions but none under such ramified and unique con- 
ditions as the New Haven and with so close and varied relations 
with connecting lines. 

As distinguished from the public aspects of monopoly, so often 
discussed, this new aspect of a railroad monopoly’s policy toward 
other railroads, all of them strong systems, yises to vivid prom- 
inence and challenges attention not less as a dramatic situation 
in itself than for the other dramatic situations to which it may 
lead. The Interstate Commerce Commission has just passed upon 
one of its issues. There are others yet to come which may be 
writ large in our railroad history. 








THE CONGO RAILROAD. 





The Congo Railroad, the building of which was a tragedy for 
the first three years, has turned out to be a very profitable enter- 
prise. The Congo and its tributaries form a navigable system of 
more than 9,000 miles, which was substantially isolated from the 
rest of the world by rapids and shoals beginning about 100 miles 
from its mouth. The only outlet for the basin of the river below 
Stanley Pool, about 350 miles from its mouth, was by a foot-path 
through the wilderness, over which porters could carry a burden 
of 66 to 77 lbs. in 17 to 20 days, at the risk of their lives and with 
incredible fatigue. In 1887 about 2,200 tons were so carried—largely 
ivory—and the path was lined with the skeletons of those who had 
succumbed on the way, and men could not be had to carry more. 
The railroad was planned to give an outlet to the thousands of 
miles of navigable streams above Stanley Pool. Its lower terminus 
was established at Matadi, 90 miles from the mouth of the river, 
which is reached by ocean steamers. Thence to Stanley Pool, 250 
miles, it was estimated that a railroad of 30*in. gage could be built 
for 25,000,000 francs. Actually when 25 miles had been built this 
original capital was all gone, and only by a loan from the Belgian 
government could the work be continued. It was two years before 
six miles of track could be laid, and at the end of the fourth year 
there were but 65 miles, and it was eight years before the road was 
completed, at a cost of 82 millions, instead of the 25 of the original 
estimate—at the rate of $63,632 per mile for a light 214-ft. gage 
road with very little equipment. 

After following the precipitous left bank of the Congo for a 
little distance the road goes up a tributary toward mountains, and 
there the climate threatened to kill off the whole working force, 
white and black. The negroes deserted by the hundred and fled into 
thickets, where as the work went on many of their bodies were 
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found. When a steamboat arrived with materials it was fairly 
stormed by men who were eager to return to Europe. The work 
had such a bad name all along the African coast that very few 
negroes could be had, and an importation of Chinese coolies was 
made. These, usually considered climate-proof, fared so ill that 
many deserted and started for the rising sun on foot, and some of 
them have been found since up the river some 600 miles from 
where they were working. The total number of deaths was 132 
whites and about 1,800 others. 

The railroad dees not follow the river, but for the most part 
is 30 or 40 miles distant from it. Beginning at Matadi, 86 ft. above 
sea level, it climbs a coast mountain range, the summit of which 
it crosses 144 miles from Matari at an elevation of 2,432 ft., descend- 
ing thence 1,483 ft. to Stanley Pool. At places there are grades of 
185 ft. and even 238 ft. per mile, and curves of 164 ft. radius. 
Ascending the range not far back of Matadi the road rises 710 ft. 
in 4 1-3 miles. There are 99 bridges, the longest only 328 ft. long, 
and 1,250 culverts. All but three of the bridges have but a single 
span. The torrents carrying trees are hard on bridge piers. There 
is no tunnel. 

At present there is a passenger train three times a week in 
both directions. It does not run at night, but makes the trip in two 
days, remaining overnight at the mountain summit. There is 
traffic for three freight trains daily in both directions, but to avoid 
crossings, six trains are dispatched every other day. They are 
three days on the road. 

The net earnings of the road last year were about 7 per cent. 
on the whole capital; but as most of this is in bonds at a low rate 
of interest, the surplus over fixed charges was about 17 per cent. 
on the stock. The working expenses are very heavy. White 
employees must be paid nearly five times European wages, and a 
very large number of negroes is required for the work which they 
can do—1,850 in all. 

When the road was opened in 1898, it seems to have been the 
policy to make the rates not very much lower than the old foot-path 
charges. All freight up the road, except salt, was charged 70 cents 
per ton per mile; salt, half as much, making about $12.50 per barrel 
for salt! The 70-cent rate was charged only on ivory shipped down 
the road, which could very well bear it, though it amounted to 
nearly 9 cents per pound. India rubber was taxed at the rate of 
$3.80 per 100 lbs. for the 250 miles; coffee, $2.50, and some articles 
which are cheap on the coast as low as 88 cents, which is about 7 
cents per ton per mile. But reductions have been made from time 
to time, and now very few up freights pay the 70 cents per ton-mile 
rate. Rice pays half as much; most other provisions, clothing, 
machinery, etc., 14 cents. On down freights the original high rates 
are maintained only on ivory and india rubber, and the rate on all 
other down shipments is about 1214 cents per ton-mile. There is 
not much other down freight, however, about half of the cars which 
go up loaded coming down empty. The original passenger fares of 
39 cents per mile, first class, and 3.9 -cents second class (natives), 
have been reduced to 15% and 2 cents. 

The traffic, considering the enormous region which the railroad 
serves, is light, and at the lowest of the above rates cannot be 
expected to become very large. The first year the road was open 
through it carried 10,522 passengers and 14,062 tons of freight, 
and earned gross $1,961,053. In 1905-6 it carried 22,331 passengers 
and 31,715 tons of freight, and earned gross $2,209,223. The reduc- 
tions in rates have attracted some business which the old rates 
prohibited, but have added not much to the earnings. These last 
were largest in 1899-1900, when they amounted to $2,557,463, or 
$10,230 per mile. 

The various lines to be built above the rapids on upper reaches 
of the Congo are not enterprises of the Congo Railroad Co., but 
of the Congo Free State. The railroad company is required to carry 
materials and men for them at cost. They are mostly in a high 
and healthy country and should not cost nearly as much per mile 
as the Congo Railroad. The traffic which they and the connecting 
lines of steamboats develop will chiefly pass over the Congo Rail- 
road. There is a possibility of a very large development of traffic 
in this enormous region, one of the lines reaching what are said to 
be very rich copper mines a little north of Rhodesia; but there are 
two other railroads progressing towards these mines, and the dis- 
tance by the Congo route must be over 2,500 miles. There must be 
a very great reduction of rates over the Congo Railroad to make 
large and long-distance shipments possible; and the road must be 
substantially rebuilt to be able to carry large shipments. Its 
largest traffic heretofore has been at the rate of 30 passengers and 
42 tons of freight each way daily, which can be handled very well on 
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a 30-in. railroad with 43-lb. rails 23 ft. long. But changing into a 
heavy railroad fit for trunk-line business will be child’s play com- 
pared with the original construction. 








Cincinnati, New Orleans & Texas Pacific. 





The Cincinnati, New Orleans & Texas Pacific leases the Cincin- 
nati Southern, which was built by the city of Cincinnati and fin- 
ished from Cincinnati south to Chattanooga, .Tenn., in 1880. The 
road has 336 miles of line between these two cities and is one 
of the most important through routes between the southern and 
gulf states and trunk line territory. It forms the northern end 
of the Queen & Crescent Route, which is made up of the Vicksburg, 
Shreveport & Pacific; the Alabama & Vicksburg; the New Orleans 
& North-eastern; the Alabama Great Southern, and the Cincinnati, 
New Orleans & Texas Pacific, leading from Shreveport and New 
Orleans, La., north through Birmingham, Ala., and Chattanooga, 
Tenn., to Cincinnati. More important still, it forms the con- 
nection between the Southern Railway lines in the south and the 
St. Louis-Louisville lines of the Southern as well as with the 
Chicago, Indianapolis & Louisville, in which the Southern controls 
a half interest, and the other connecting lines north of the Ohio 
river. For these reasons and because it has no branch lines, it is 
primarily a through traffic road. 

Control lies with the Cincinnati, Hamilton & Dayton and the 
Southern Railway jointly, with Southern Railway interests actively 
in control. Their policy has for years been to improve the property 
out of earnings. Maintenance of way cost $3,893 a mile last year, 
against $4,901 in 1906 and $4,562 in 1905. A through line natur- 
ally requires more maintenance than a branch line especially if it 
carries heavy traffic, but this road, mostly single track, never re- 
quired $5,000, or for that matter $3,000, a mile for actual main- 
tenance. Maintenance of equipment expenses have also been heavy. 
Repairs and renewals of locomotives cost $3,774 per locomotive in 
1907, against $3,751 in 1906; repairs and renewals of passenger 
cars, $1,479 per car in 1907 and $2,086 in 1906, and repairs and 
renewals of freight cars, $66 per car, against $65 in 1906. These 
are all large unit charges—the passenger car figure probably the 
largest on any road in the country. 

One result of the large maintenance of way expenditures is 
that the road now has automatic block signals protecting all but 
ten miles of its line. It had no double track three years ago. By 
the end of 1907 it is to have 64 miles in service. Sixty-three miles 
of this is north of Harriman Junction, Tenn., most of it between 
this point and the St. Louis-Louisville line connection. This is 
greatly needed. Harriman Junction is the principal connecting 
point on the south with the Southern Railway. According to Presi- 
dent Finley, writing not as President of the Cincinnati, New Orleans 
& Texas Pacific but of the Southern Railway in that company’s 
last annual report, last winter this connection was paralyzed. Dur- 
ing the rush of traffic of the last two years the Cincinnati Southern 
line has suffered greatly from traffic congestion, principally because 
the northern part of the road had more trains than it could handle. 
Still more double-tracking will undoubtedly be done when funds 
are available. 

Besides the improvement expenditures included in operating 
costs, appropriations are also made out of net income for permanent 
improvements, new and additional tracks, etc., which are known 
as rental betterments and revert eventually to the lessor, the city 
of Cincinnati. Under this head only $115,000 was appropriated last 
year, against $440,826 in 1906. President Finley states, however, 
that expenditures amounting to $359,837 for permanent improve- 
ments were charged direct to expenses. The policy of the owners 
is apparently to so build up the property out of earnings during 
the present years of the lease that during the latter part of the 
lease, which runs till 1966, they will reap correspondingly large 
benefits in dividends. At present payments at the rate of 5 per 
cent. are being made both on the $2,000,000 preferred and the 
$3.000,000 common stock. 

Freight earnings for the year decreased 2 per cent., probably 
owing to the traffic congestion. Passenger earnings rose 10 per 
cent., atid there were increases of from 8 to 16 per cent. in mail, 
express and miscellaneous earnings. The increase in gross earn- 
ings was $309,000, or 4 per cent. While maintenance of way de- 
creased 21 per cent., maintenance of equipment increased 22 per 
cent. and conducting transportation 23 per cent. Operating ex- 
penses, therefore, were $639,000, or 10 per cent. larger. There was 
in consequence a decrease of $330,000, or 14 per cent. in net earn- 
ings. Also fixed charges were larger than in the previous year, 
so that net income was only $450,000, against $830,000 in 1906, a 
decrease of 46 per cent. By sharply reducing the appropriation 
out of income for permanent improvements, a surplus for the year 
or $85,000 was shown instead of a deficit. The 1906 surplus after 
an improvement appropriation three times as large was $138,000. 

The difficult operating conditions of the year are shown in other 
ways. There was a decrease of 8 per cent. in the revenue train- 
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load, which fell from 424 tons to 396 tons. The total trainload was. 
447 tons in 1906 and 413 tons last year. On the other hand, the 
average amount of revenue freight in each loaded car increased 4 
per cent., from 17 to 18 tons. There was a decrease in the number 
of tons carried one mile but as the average ton-mile rate increased, 
there was a small rise in freight earnings instead of a decrease. 

Over 3,000 new freight cars were added during the year of 


which 1,000 were bex cars and 1,500 coal cars. The balance sheet 


shows that on June 30, 1907, the construction and improvement 
fund of $1,500,000 for which 5 per cent. notes, payable in ten semi- 
annual installments, were issued on April 1, 1906, was all used. 
except for a small balance. The financial depression kept the com- 
pany from getting any new funds until recently, when $500,000 
three-year 6 per cent. notes dated December 2, 1907, were sold to 
provide for immediate necessities of improvement work. 

The income account for the last two years ended June 30 is. 


shown below: 1907. 1906. 
Mileage worked ............ 336 336 
Passenger earnings ..... ‘ $1,587,238 $1,440,359 
Freight earnings ........ 6,521,220 . 6,406,587 
GYORS GAPING E 655 scl c 40:0-60 8,763,775 8,454,897 
Maint. way and structures 1,307,917 1,646,706 
Maint. of equipment ..... LOL, 712 1,486,275 
Conducting transportation. 3,540,459 2,880,083 
Operating expenses ......... 6,815,433 6,176,670 
PVCG RPMI ai hi 5.015600: 05 010s 1,948,341 2,278,227 
POE CIOOIEES 655 oie a, o10s10140.6ene.eie 449,645 828,590 
Ue nee sree 250,000 250,000 
Improvement appropriations .. 115,000* 440,826 
SRT Bi PTITIUIG ie 9:015: 5,0) 05.014 6:0 01 84,645 137,764 


*There was also $359,837 included in operating expenses for “permanent 
improvements.” 








Texas Central. 





This small railroad in the interior of Texas has had a pros- 
perous year and makes a strong financial showing. A 42-mile ex- 
tension from Stamford west to Rotan was put in operation February 
22, 1907. The road now has a total mileage of 268 miles of line, 
the eastern terminus being at Waco on the Houston & Texas Cen- 
tral; Missouri, Kansas & Texas; International & Great Northern; 
St. Louis Southwestern, and San Antonio & Aransas Pass. 

The company has $650,000 first mortgage bonds outstanding, or 
less than $2,500 per mile of road. The interest charges on all of these 
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Texas Central. 


are only $31,000 a year, which is an annual fixed charge on each 
mile of road for bond interest of $116. There is consequently a 
large amount available for dividends. The company has $3,973,800 
common and preferred stock outstanding. Five per cent. dividends 
amounting to $198,690 are paid on each class. Last year 5 per cent. 
was earned on the preferred and 15 per cent. on the common. Most 
of the balance went for improvements, $60,000 going to the general 
improvement fund to be spent for ballasting and for rebuilding the 
bridge over the Brazos river at Fowler and three other iron bridges 
that were put in when the road was built 25 years ago and are 
not equal to the present heavy loading, and $195,734 for additional 
equipment, including three sleeping cars rebuilt from parlor cars, 
and electric headlights which had to be put in on locomotives ac- 
cording to the Texas law passed last spring. The company, there- 
fore, is both making a good return to its owners and improving 
its property. Last year it did better than “a dollar in improve 
ments for a dollar in dividends,” and spent about $1.30 in improve- 
ments for each dollar returned in dividends. 

At the same time unit maintenance expenditures were not 
skimped. Maintenance of way cost $783 per mile, against $767 in 
1906. This would not be a large figure for a large railroad, but it 
seems ample for a single-track line through agricultural territory 
in Texas. Vice-President Hamilton, however, says that the track 
has not been improved to the same extent as in other years be- 
cause labor has been scarce and power and rolling stock much in 
demand, so that it was not possible to do any ballasting during 
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tthe year. The appropriation for new equipment includes dump cars 
and a rock crusher and as soon as this is in operation the whole 
line is to be ballasted. 

Maintenance of locomotives cost $1,700 per locomotive, against 
$2,092 in 1906; maintenance of passenger cars $607 per car, against 
$461 in 1906, and maintenance of freight cars $71 per car, against 
$79 in 1906. These are liberal charges for a small road. 

Gross earnings rose from $945,000 to $1,244,000, a gain of 32 
per cent. Operating expenses increased 31 per cent., leaving net 
earnings of $508,000, against $385,000 in 1906, an increase of 32 
per cent. The operating ratio stands at 59 per cent. as in the 
previous year. 

The following table sums up the operations of the last two 
years ended June 30: 


1907. 1906. 
Mileage WOrked  o.606 ec cwccece 241 227 
Passenger earnings ...... $380,900 $284,404 
Freight earnings ........ 778,556 616,206 
; Mail, express, misc. earngs 84,650 44,631 
GYOSS GRTRINOE: <.. 6 ci ccccinens ce 1,244,106 945,241 
Maint. way and structures 188,794 174,182 
Maint. of equipment ..... 90,995 78,791 
Conducting transportation. 405,558 274,260 
Operating expenses .......... 736,491 560,614 
Net earningS .....-sccccccces 507,615 384,627 
WEOE \SBQGINO! Wcidia <crco os oala new e 458,879 345,316 
PPG IOINEY 2 oie. cc ested aa eae «6 198,690 198,690 
Improvement appropriations .. 255,734 115,269 
MGGES OREN. occ cas wees oss 4,456 31,357 








NEW PUBLICATIONS. 





National Association of Railway Commissioners; Proceedings of Eighteenth 
Annual Convention. Edited by H. B. Meyers, 334 Dearborn street, Chi- 
eago. Price, $7.50 in buckram, and $10 in leather. 


This report, a thick book 9 in. x 12 in., contains not only the pro- 
ceedings of the meeting held in Washington in 1906 (not 1907), 
but also full copies of the Interstate Commerce law, and other laws 
which the Interstate Commerce Commission deals with; the Anti- 
Trust law; the laws of the several states establishing railroad com- 
missions; and a digest of federal and state court decisions pertain- 
ing to and construing the Interstate Commerce act and the state 
laws pertaming to railroad commissions. The laws fill 250 pages 
and the digest of decisions fills 185 pages. The whole work has 
been compiled by Herman B. Meyers under authority of the asso- 
ciation. Many pages of advertisements are interspersed with the 
other matter in the first half of the book, the advertising being in- 
troduced apparently to insure the financial success of the compiler. 
Full page portraits are given of many of the members of the asso- 
ciation. The work is edited by Elmer E. Barrett, a lawyer of 
Chicago, whose chief work apparently has been that of making the 
digest of decisions. The chapter containing the state laws includes 
every such law pertaining to state railroad commissions in effect at 
the date of publication, September 15, 1907. 





Locking. By Frederick C. Lavarack. 1907. Published by the Author, 114 
Park street, East Orange, N. J. Cloth, 80 pages, 40 plates. Price, $2. 


The basic principle of any interlocking machine, whether it be 
a mechanical or a power-operated unit, is the means whereby the 
levers controlling the movements of all the switches and signals 
‘are interconnected and locked with each other in such a way that 
no two conflicting routes can be set up at the same time. The 
mechanism used to accomplish this end is termed mechanical lock- 
ing or more often simply locking. It is of this single detail which 
the author treats in this book, in an elementary but, nevertheless, 
exhaustive way. The introductory chapter explains the funda- 
mental theory of interlocking and the uses of all the accessory 
apparatus commonly employed. This is followed by a full explana- 
tion of the construction and operation of the Saxby & Farmer im- 
proved mechanical interlocking machine together with brief ex- 
planations of the other common types of machines, including the 
Style A, Johnson, National, all-electric and electro-pneumatic. Chap- 
ter IV. takes up the theory of designing the locking for these 
machines as affected by the track layout with which they are to 
be used. There are certain principles to be followed in this and 
the author discusses some of the common mistakes made in apply- 
ing the locking, mistakes which do not necessarily involve danger 
in actual use but which burden the signalman with unnecessary 
work and inconvenient manipulation. The preparation of locking 
sheets and “dog charts,” the use of specials and the numbering of 
dogs are fully explained in connection with typical interlocking 
plants covering the usual arrangements of tracks and signals. 
Chapter V. describes the usual methods of testing interlocking 
machines after they are built and in place to detect any errors in 
the design or construction of the locking. Both methods of test- 
ing, by the locking sheet and by the interlocking plan, are consid- 
ered. A thorough knowledge of the principles of locking is essen- 
tial to the person making such a test. The last two chapters cover 
installation and maintenance of locking and tower diagrams and 
manipulation charts. ; 

The book is written by a practical signal man for signal engi- 
neers, inspectors and maintainers. It combines theory with prac- 
tice. The many diagrams have been prepared with the utmost care 
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and accuracy. The text is technical in terms but clear as to meaning. 
The layman with a little application can understand it as well as 
the signal man. An excellent index adds to the value of the book 
as a reference work. 








CONTRIBUTIONS 
Pennsylvania Electric Locomotive No. 10,003. 
TO THE EDITOR OF THE RAILROAD GAZETTE: 

Referring to an article in your issue of November 22, on the 
Pennsylvania electric locomotives, and specifically to No. 10,003, the 
mechanical parts of which were built by the Baldwin Locomotive 
Works, we beg to call your attention to an omission which makes 
the article incomplete. The construction of this electric locomotive 
was undertaken at the instance of Mr. George Gibbs, Chief Engineer 
of Electric Traction of the Pennsylvania Tunnel & Terminal Rail- 
road Company, by and at the expense of the Westinghouse Electric 
& Manufacturing Company. The designs were worked out under 
Mr. Geo. Gibbs’ direction at Pittsburgh, through the continuous co- 
operation of the General Superintendent of Motive Power, Mr. W. A. 
Gibbs, and the Mechanical Engineer, Mr. A. S. Vogt, of the Penn- 
sylvania Railroad Company. The mechanical parts were constructed 
and erected in our works in Philadelphia, and were then shipped to 
the Westinghouse Electric & Manufacturing Company, Pittsburgh, 
where the electric equipment, which had been by them manufac- 
tured, was applied. BURNHAM, WILLIAMS & CO. 











The Recommended Rail Sections. 





Philadelphia, Pa., Dec. 9, 1907. 
To THE EDITOR OF THE RAILROAD GAZETTE: 

I have read the contribution entitled “The Recommended Rail 
Sections,” by the Consulting Roll Turner, which you printed last 
week. I rather think the manufacturers can answer these questions 
quite fully. What we are in hopes of getting by making a better 
balanced rail section is a rail that can be rolled with metal in the 
head of greater density and finer grain, to be stronger, wear longer 
and require less cold straightening under the gag. The “Consulting 
Roll Turner” is well aware that a rail with a thin flange and a large 
head will, when cold, have “excessive curvature and distortion,” due 
to the hot head contracting more than the cold base. He must also 
know that a better balanced rail section will permit more roll 
passes, making a finer grained metal in the head, consequently a 
better wearing and stronger rail. The thin base cools rapidly, pre- 
venting any further passes, however much they might be desired. 
It would be interesting if he would give us the information he with- 
holds instead of saying he is prepared to do so. The man who ob- 
jects should present something better. Glittering generalities to tear 
down are easy; to build up is the better plan. c. ¥. 





Pittsburgh, Pa., Dec. 9, 1907. 
TO THE EDITOR OF THE RAILROAD GAZETTE: 

Franklin E. Abbott in his article, “Rail Mill Practice and Rail 
Service,” published in the Iron Age, Nov. 14, 1907, says in regard 
to the “crescent break” in the base of rails: “There are more 
failed rails from breaks of this character than from any other 
cause. It is found in varying degrees on all railroads and in all 
rails from all mills. The principal peculiarity of this break is 
that it starts at the center of the rail base, directly under the 
web, and develops longitudinally, extending from 6 to 18 in., and 
will then run out to the edge of the flange, resulting in a ‘half moon’ 
or flange break, and in many cases also extending upwards through 
the rail, causing a complete fracture of the entire section. It is 
safe to say that in more than 90 per cent. of the rails reported 
by the railroads as simply broken, the failures originate as above 
described, in the base, and more than 99 per cent, of such breaks 
occur on the ties. These are actual conditions as found by investi- 
gation. How can they be explained?” 

There is a cause for these breaks that is easily explained. It 
is purely a mechanical defect caused by over strain, that is brought 
about by excessive gagging of a badly cambered rail with a de- 
fective gag, or a perfect gag imperfectly applied. This over strain 
causes the starting of the longitudinal seams along the base of 
rail, and the bearing of rail over the tie at point of gag mark com- 
pletes the break as the rail sinks down in the tie, bringing more 
than its share of weight of traffic upon the edge of weakened flange. 
This is the reason the break so often comes on the ties. If the 
weakened flange has no bearing, or comes between ties, there is 
no pressure to compiete fracture. This where the piece broken out 
of flange is short, the longer break comes from the fact that there 
are two defective gag marks, the distance apart that the break 
extends, and the rail bears on the tie between these defective gag 
marks, or weakened points, and the break extends from the one 
mark, across the tie, to the other. Where the break extends up 
into and through the rail, causing complete fracture, the heavy or 
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defective gagging is undoubtedly helped along by the minute cracks, 
coming from the too heavy reduction of the steel during period 
of rolling of rail section, as mentioned in my recent paper on the 
mechanical treatment of steel rails. 

In substantiation of these facts relating to the improper appli- 
cation of the gag in straightening, and the excessive reduction 
in rolling, having to do with the crescent. break in base of rail 
as stated by me, A. W. Heinle, Consulting Roll Turner, maintains 





























that these injurious effects can be traced to first causes, namely: 
“In the manner in which the rail is produced in rolling and where . 
the standard rail section is formed with approximately one-half li | 33 
the metal body proportioned to the flange and in such form that il # 
it (the flange) is shaped with about 50 per cent. greater reduction | 5: 
of the steel.” The metal for the flange is therefore greatly reduced ti} : 
over that which is to form the head and at the same time is sub- Hi : 
jected to diverse conditions in both roll action and temperature. Hn a 
= 


The rail head and web is formed more generally by a vertical pres- 
sure of the roll surface while the flange is latterally compressed 
by roll surface varying widely in diametrical speed. It is obvious 
that at the converging, and principally at the meeting place of 
these contrary surface actions, a difference of mechanical effect 
due to peripheral speed is encountered which advances the meial 
irregularly through the roll grooves, the effect of which is bound 
to materially alter the internal characteristics of the metal at the 
junction of the flange with the web and which subsequently assists 
in breaking up any natural arrangements of the crystals. 

Mr. Heinle also says that certain internal stresses, besides the 
sliding of the crystals, are established in the rail section at a point 
where the web and flange meet, and the material is affected in a 
manner that would not show signs of failure until exposed to severe 
elastic strains in track. The internal stresses thrown into the metal 
while rolling at a low flange—combined with a higher head—tem- 
perature, would tend to weaken the structure of the rail as a whole, 
principally, because when cooling unevenly, there are. certain diverse 
strains set up that contribute to the rail breaking more readily. 

It can be readily seen that any rail section carrying internal 
conditions and characteristics of this kind in the rail base, is fur- 
ther injured by the improper application of the gag, and is the 
initial application, which causes a separation of the strained rela- 
tions that exist at point of connection between base and web of 
all standard sections. 

The mere fact that so many base breaks, compared to the total 
breaks of this nature, comes across the tie should prove that the 
break is a fulfilment of a previous strain, and not a break coming CALIFORNIA 
from any detrimental chemical action. If the fracture came from 
poor metallurgical conditions, it would be as likely to come at a 


suspended point as at point where it was supported. 
S. T. FIERO, 
Inspecting Engineer. 
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New Freight Terminal of the Chicago & North-Western at Omaha. 





MACADAM ORIVEWAY 343 x 284° 










The Chicago & North-Western has opened its new freight ter- 
minal at Omaha, Neb., work on which has been in progress for more 
than a year. It is adjacent to the old terminal, and therefore is 
situated in a thickly settled portion of the east part of the city. To 
provide room for the new terminal it was necessary to buy im- 
proved property. Four and a half city blocks were secured, from 
which over 100 buildings, comprising residences, stores and a three- 
story brick hotel, were removed to make way for the improvements. 
Work was commenced in July, 1906. A large amount of grading 
was done, about 70,000 cu. yds. of material having been removed 
and deposited about a mile north on some swamp land owned by the 
company, on which new freight yards are to be built. The prepara- He 
tory work included the construction of retaining walls along Daven- 
port street between 13th and 14th streets, and on the latter two 
streets between Cass and Davenport, a distance of two blocks. These 
walls contain over 3,000 cu. yds. of masonry, the footing being of 
concrete, the body of sandstone and the coping blue Bedford lime- 
stone, the whole surmounted by an iron fence. Considerable changes 
had to be made in the city sewer system, water and gas pipes, elec- 
tric conduits, telephone, telegraph and electric light wires. The 
electric railway lines on 138th street were diverted from Webster 
street to Davenport street to avoid crossing the terminal tracks in 
the former thoroughfare. 

The new terminal is planned for both outbound and inbound 3 
freight houses. Erection of the latter house has been deferred for 
the present. The new outbound house is a one-story brick building 
with slate roof, 35 ft. wide by 668 ft. long, with a room for perishable 
freight at the north end, 20 ft. x 30 ft. The track side has Cross 
horizontal folding doors thé entire length. 

A three-story brick office building, 50 ft. x 9814 ft., is under con- 
struction at 14th and Davenport streets, adjoining the south end of 
the freight house. The principal offices will be on the second floor, 
which is at the street level. 

For the driveways different materials were used. The main 
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driveway in front of the freight house is brick, along the delivery 
tracks macadam is used, and the inclined entrance has stone block 
to furnish a good footing for horses. 

The work has been directly under the supervision of F. Walters, 
General Manager of the Lines West of the Missouri River. A. A. 
Schenck, Engineer of Maintenance, and C. W. Engel, Assistant En- 
gineer, planned and directed the work. 








Theodore P. Shonts. 





Theodore P. Shonts is now President of the Chicago & Alton, 
the Toledo, St. Louis & Western, and the Interborough-Metropolitan 
‘Company. On the face of it the holding of these offices would indi- 
cate that Mr. Shonts’ activities were those of a man in particular 
charge of the finances of a company, the Interborough-Metropolitan 
being the holding company for the elevated, subway and surface 
lines in New York City. His reputation, however, is based on his 
success in building and operating railroads and in organizing their 
forces. One of his associates characterizes him as forceful, progres- 
sive and conservative. On the Interborough-Metropolitan he is also 
Chairman of the Executive Committee, which is composed of the 
operating heads of the component 
parts. As President of the Chicago 
& Alton, his duties will be similar 
to those he has performed on the 
Toledo, St. Louis & Western, that 
is, general supervision over the 
operation of the road. Besides this, 
as a member of the Aiton’s execu- 
tive committee he will be in close 
touch with its finances. 

Mr. Shonts was born in Craw- 
ford county, Pennsylvania. He 
graduated from Monmouth College, 
Monmouth, IIll., in 1876 with the 
degree of B. A., and was given his 
M. A. degree three years later. He 
then studied law fortwo years. His 
first railroad work was on construc- 
tion, beginning in 1881, when he 
was made Superintendent of the 
Iowa Construction Company. The 
next year he was appointed General 
Superintendent of the Indiana, IIli- 
nois & Iowa, which he helped to 
build. He was made General Man- 
ager in 1886 and in 1898 was elected 
also President. At this time, in 
conjunction with Paul Morton, then 
Second Vice-President of the Atchi- 
son, Topeka & Santa Fe, he acquired 
control of the Indiana, Illinois & 
lowa. They eventually sold out to 
the Vanderbilt interests and in 
1902 Mr. Shonts resigned. He then 
became interested in the Toledo, 
St. Louis & Western and was elected 
President and General Manager in 
1904. In the spring of 1905 he was 
appointed Chairman of the Isth- 
mian Canal Commission, which of- 
fice carried with it the presidency 
of the Panama Railroad. In the 
two years which he spent on the 
Isthmus he began the building of a complete water and sewage sys- 
tem, the paving of Panama and Colon, the cleansing of both cities 
and the organization of a efficient sanitary force. He built quarters 
for the workmen, opened the commissary stores and arranged for 
the regular and prompt transportation of food supplies. He re- 
signed last January to become President of the Interborough-Metro- 
politan, succeeding August Belmont. 


Copyright, C. M. Bell. 
Theodore 








Foreign Railroad Notes. 





The Austrian State Railroads recently made contracts for 
1,754,000 ties. Of these 28.9 per cent. are to be oak, 26.5 larch, 42.4 


fir and 1.8 beech. 


The Belgian Parliament recently provided for the purchase of 
one of the few remaining private railroads, which is 112 miles long. 
There remain but 200 miles outside of the state system, and these 
are worked by six different companies. 








A local railroad in Munich, the favorite city of King Gambrinus, 
is attempting what might seem the hopeless task of tempting his 
subjects to desert by offering them soft drinks at cost price. It 
produces aerated waters and lemonades at its own works and sells 
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them to its employees at the rate of % cent for plain soda and 1% 
cents for lemonade for a bottle holding a plump tumblerfull. In 
each of the hot months last summer it disposed of nearly 6,000 
bottles of these beverages which cool but do not muddle. 





It is reported that the two most influential men in China, both 
of whom have been viceroys of provinces on the line, are ready, 
backed by European capital, to build a railroad from Tientsin (the 
port of Peking), south by east 515 miles in an air line to Chin- 
Kiang, which is on the lower course of the Yang-tse-Kiang, the 
great navigable river of China, a little below Nan-King. A capital 
of $25,000,000 is said to have been secured, and materials and equip- 
ment are to be taken for the amount of the foreign subscriptions. 
The railroad from Shanghai to Chin-Kiang, 185 miles, was to be 
opened Oct. 15. It is to be extended further west to Nan-King. 





Those of us who are old enough may remember that before 
the days of electric trolley lines, hot-water locomotives, designed 
by Lamm and Franck, were urged as the motive power of street 


railways. 
years, they again make their appearance, said to be greatly 


proved. 


After what seemed a total eclipse for more than ten 
im- 
Three works in Germany are making them, and one of 
these is said to have disposed of no 
less than 163, of which 41 were 
for street railroads and the rest for 
manufactories. 





Railroad Commis- 
Report. 


Wisconsin 
sioners’ 





The Railroad Commissioners of 
Wisconsin, B. H. Meyer, H. Erickson 
and J. H. Raemer, have issued their 
first general report covering the 
seven months from December 1, 
1906, to June 30, 1907. There was 
an increase of railroad mileage in 
Wisconsin during that time of 
278.22 miles, and there are now 
in the state 51 railroads operating 
a total of 7,292.38 miles of road in 
Wisconsin. In the seven months 
covered by the report there were 
were filed with the commission 72 
formal complaints and 413 informal. 
The formal complaints are divided 
as follows: relating to taxes, 27; 
relating to station facilities, 16; 
relating to railroad crossings, 3; re- 
lating to train service, 20; relating 
to express and service, 4; relating 
to claims, 4. 

The commission has undertaken 
on its own motion investigations re- 
lating to the weighing of freight; 
the testing of scales; sanitation of 
stations and cars; express rates; 
rates of service of sleeping car com- 
panies, and rates charged on milk 
and cream; also on the cost of track 
wear; on measures of safety in rail- 
road operation; on dangerous high- 
way crossings; on track inspection 
and on side track locations. At many crossings alarm bells have 
been ordered installed, in one case a subway ordered, and in others 
protecting gates. 


P. Shonts. 








An Investigation of Steam Railroad Electrification, with Particular 
Reference to the Suburban Lines at Melbourne, Victoria. 





BY THOMAS TAIT, 
Chairman of the Victorian Railways Commissioners. 

It was the desire of the Government that I should, while on 
leave of absence, make inquiries in Europe and America in regard 
to the electrification of steam railroads in connection with the ques- 
tion of adopting electric traction instead of steam locomotives for 
the movement of suburban trains on some or all of the Melbourne 
suburban lines, and also select and engage a Consulting Engineer 
to visit Melbourne and report fully as to the advisability of such 
conversion, and as to the best system and methods to be adopted. 

We are required on the Melbourne suburban lines to deal with 
a very large inward traffic in the morning and a similar outward 
traffic in the evening, a traffic so large at these periods of the day 
that it is necessary to work several of the lines to substantially 
their present full capacity; that is, to run trains with as large seat- 
ing capacity as can be hauled with the locomotives we are now able 
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to employ, and following each other as closely as their speed and 
the length of the block sections will allow. A similar state of af- 
fairs occurs on the Essendon and Caulfield lines on the occasion 
of the larger race meetings at Flemington and Caulfield respectively, 
and on the former line at the time of the Agricultural Show. It is 
essential, moreover, that these trains should be run at a compara- 
tively good speed between stations, and that they should not be 
burdened with too many stoppages, for otherwise too much time 
would be occupied in making the trip between the more remote 
suburban stations and the city. 

The following statistics have recently been compiled about the 
Melbourne suburban railroad and tramway systems and their traffic: 


For year ended June 30, 1907: e 
Population of Melbourne and suburbs............ 531,000 

' Mileage of suburban railroads.................. 149 
Belicarve OF GUBUTHAT ATMCKS. . oc ccc ccc ccc seewsees 263 


Number of suburban stations...............- Bee _ 148 
BUDULDAN ITRIN MHIECAZES....ccccccccsecesevsecses 2,992,283 
24,455,631 


) SSODUTINT COR TRIOBIR « cs << 6:6 6 6.0 0.0:6:45'015.0 we a es 0 3 
Number of suburban passenger journeys........ 64,162,344 
Number of miles traveled by suburban passengers 305,071,565 
Average distance traveled per suburban passenger 

| ORENIPN MARIO D, <5 16 15 0 'u0'v9 ei slo 9 Lie wis le win a ee a vole! 4.7 
Average cars per suburban train mile............ 8.17 
Average seating capacity per car(suburban trains). 52 
Average seating capacity per suburban train mile.. 420 
Average number of passengers per car mile (sub- ~° 


PPE APREOD, Svs s 2101s 2 5.0 <n ose se pe ae 12.47 
Suburban revenue, not including parcels, mails or 

SORES SNNURNAIIDERGS (ns 55,.0 5a Go cave pia iain ore worwie (ae oie erauee wee ais ae $3,227,240* 
Suburban revenue per train mile...........++22.- $1.03547 


Suburban revenue per car mile.............-- 12.66 cents. 


Suburban revenue per passenger mile............ 1 cent. 


Suburban revenue per passenger journey.......... 4.82 cents. 
Suburban revenue per mile of line..............-. $21,660* 
Suburban revenue per mile of track.............. $12,270 
Number of passenger journeys on Melbourne tram- 

NRG 5 555.5 so cays cata tees eos oS ewes oo wore shore alot ete es 60,974,203 
Total railroad suburban and tramway passenger 


SORE C0 cs Wins ee his e eas ease ee eteieiniete eieiee es 125,136,547 


Average number of journeys per head of popula- 

tion per annum by suburban railroads........ 121 
Average number of journeys per head of popula- 

tion per annum by tramways ................ 115 


Average number of journeys per head of: popula- 
tion per annum by suburban railroads and 
ERIN i 555 oo 5s va oo le ws tos wile eo os he hk we 236 

Revenue, Melbourne tramways .........eseccece $2,604,985* 

Average fare per passenger:on Melbourne tram- 

2, EOE See ieee COTS ee ee eae 4.10 cents. 

Approximate annual amount paid in fares to and 

from Melbourne on _ suburban railroads and 
tramways per head of population............ $11* 

Approximate average number of passengers ar- 

riving at and departing from Flinders Street 
and Prince's Bridge stations on each week day. 140,000 
~ *Pounds transferred to dollars by multiplying by 5. 

7Pence transferred to cents by multiplying by 2. 

It would be manifestly impracticable to deal with such a traffic 
and meet these requirements with a service analogous to a street 
railway service—that is, a service consisting of one or two cars, 
or, in other words, smaller trains, making many stops. The ca- 
pacity of a line for the conveyance of passengers is limited by the 
number of passengers which can be carried per train, and the num- 
ber of trains which it is practicable to safely run within a given 
time, which latter is governed by the maximum time occupied in 
passing through any one of the block sections. To run lighter 
trains (which means trains with less seating capacity) would not 
enable us to run them much more frequently, that is, to follow 
each other throughout the block sections much more closely than 
at present during the busy hours of the day, for they would not 
take much less time to pass through the block sections, and what 
little gain there might be owing to the quicker time possible with 
lighter trains would be far more than offset by the reduction in 
the number of passengers per train such trains would be capable 
of accommodating. 

As the Melbourne suburban lines were built originally for and 
are still operated by steam locomotives, we are chiefly concerned 
with railroads constructed originally for operation by steam loco- 
motives and subsequently electrified. Inquiry as to the reasons for 
the conversion of such railroads to electric traction discloses the 
fact that in the case of most of them special conditions existed 
which made it more advisable than it would otherwise have been 
to electrify them, and which reasons favorable to electrification do 
not apply in the case of the Melbourne suburban lines. 

In the case of a number of these converted lines the cheap 
generation of current from water power was the main factor which 
led to their electrification. This is true, for instance, of the con- 
verted lines using current generated at Niagara, of most, if not all, 
of the lines in Switzerland, and of the Valtellina and Milan-Varese 
lines in Northern Italy. 

A number of other lines in the second group are largely under- 
ground railways, such as the Paris-Juvisy line, or have many or 
long tunnels, such as the New York Central and the Pennsylvania 
at New York; the Paris-Versailles; the Mersey, Simplon, and Balti- 
more & Ohio tunnels, and the heavy gradients existing on some of 
these lines have been an additional special reason favorable to elec- 
trification, as for instance the Simplon and Mersey tunnel lines. 
By the use of electric traction on such lines, all smoke in the sub- 
ways and tunnels and the noise therein attendant on working such 
lines with steam locomotives were got rid of, and the air and ven- 
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tilation were immensely improved, and, in addition, a cheap and 
convenient method of lighting the subways and tunnels as well as 
the trains, provided. 

In other cases the relief afforded by electric traction (multiple 
unit control system—not electric locomotives) in inadequate and con- 
gested terminal stations and yards was an important factor in favor 
of electrification. By the use of electric traction with the multiple 
unit control system, that is, with the motors under the cars all 
operated as a unit from either end of the train, trains can be 
switched or despatched on their return trip with a considerable 
saving of track space in a congested terminal station or yard, for 
there being no locomotive and it being possible to drive the train 
from either end, no track is required to permit of the locomotive 
being got around from one end of the train to the other either for 
a return trip or for switching, and time is also saved in despatch- 
ing such a train on a return trip or in switching, for it is only 
necessary for the motorman to transfer from one end of the train 
to the other. This was one ‘of the reasons for the electrification 
of the North Eastern Railway’s suburban lines on the north side 
of the Tyne at Newcastle, and of the Liverpool-Southport section 
of the Lancashire & Yorkshire. 

Again, in other cases, it has been necessary to electrify lines 
owing to connecting lines adopting electric traction, as, for instance, 
the Hammersmith line (London) of the Great Western connecting 
with the Metropolitan Underground Railway, and the New York, 
New Haven & Hartford line connecting with the New York Central 
line near New York. 

And still, again, in other cases electrification has been consid- 
ered advisable either to meet the competition of electric street rail- 
ways, by providing an improved and especially a more frequent 
train service, or to head off the construction of competing electric 
lines. In these cases especially, the train service, before conversion— 
unlike that on the Melbourne suburban lines—was, as a rule, in- 
frequent, as for instance, on the Newcastle lines of the North-East- 
ern Railway, on the principai line of which there was before con- 
version approximately only an hourly service, except during the 
morning and evening, while on the other lines there were intervals 
of from one hour to two hours. In these cases the fact that in the 
event of the line’s not being electrified a considerable part of the 
expenditure which would be involved for electrification would, in 
order to give the desired more frequent service, be required to pro- 
vide additional steam locomotives and coaches and enlarge inade- 
quate terminal stations and yards, has no doubt been an important 
factor in the decision to convert such lines. 

As a matter of fact, and contrary to the general impression, 
there have been few lines (other than street railway lines), con- 
verted to electric traction except those in respect of which special 
conditions existed making it more advisable than it would other- 
wise have been to electrify them, and which reasons favorable to 
electrification do not apply in the case of the Melbourne suburban 
lines. 

In this connection, it must be mentioned that there are many 
lines in the world to-day operated by steam locomotives on which 
there is a much heavier train movement than on any of our sub- 
urban lines, and that the administration of these lines have not 
yet deemed it advisable to adopt electric traction for them. A case 
in point is the Illinois Central, between Chicago and Woodburn Park, 
7.71 miles, over which between 120 and 130 suburban trains are 
scheduled to run each way every working day, and this in addi- 
tion to a large number of through passenger trains, goods trains 
and shunting movements. The management of that company at a 
comparatively recent date went most carefully into the question of 
the advisability of electrifying this portion of their line, and came 
to the conclusion that the financial results would not justify the 
expenditure involved. There is a very dense train movement on 
a number of the railroads running out of London, but, although 
in some cases the advisability of electrification has been inquired 
into, in cnly one case, except the Hammersmith line of the Great 
Western before referred to, has it as yet been actually taken in 
hand, viz., on the London, Brighton & South Coast, between London 
Bridge and Victoria Stations—a distance of about eight miles, where 
there is an exceptionally dense train service. There is also a very 
heavy suburban traffic on the lines of the Pennsylvania Railroad at 
Philadelphia, and on those of the Boston & Maine, and the New York, 
New Haven & Hartford at Boston, but those companies have not 
yet undertaken the electrification of their lines. 

The progress which has been up to the present time made 
throughout the world in the electrification of lines originally built 
for operation by steam locomotives, apart from those converted by 
reason of special local conditions which rendered the conversion 
more advisable than it would otherwise have been, is not, it must 
be admitted, as strong an indication as has been supposed that the 
general electrification of the Melbourne suburban lines is advisable, 
but, as I shall explain later on, there are special reasons which 
may justify us in proceeding at an early date with the conversion 
of two of these lines to electric traction. 

While in Europe and America, I made a special inspection of 
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the following lines, originally built for operation by steam locomo- 
tives and subsequently electrified: 
Length of Route, 
es 


Italian State Railways: : Miles, 
Between Milan—Gallarate—Varese and Porto Ceresio.... 45.6 
Between Lecco—Colico—Chiavenna and Sondrio (known 


G8. Ue, VAIOIeS. FINE) oo oie cy ic tcc meee ce nsenceweee 67 
Germany, Prussian State Railways: :: 
PRE REN eg: gla viecsd Ge & le wanes atcacnee ae 17 
France: 
Orleans Railway, between Paris and Juvisy............ 12 
Western Railway, between Paris and Versailles......... 11 
England: 
North-Eastern Railway—Newcastle-upon-Tyne (suburban 
lines: om north side Of 'TYNG):....50. ccscccsctcvccesceces 41 
Lancashire & Yorkshire Railway, between Liverpool and 
WUMEEDIEEE, cccictemched eee etc e de wtneece Seen tne ce 18.5 
America : 


New York Central & Hudson River, New York (Grand 
Central Station) to Wakefield, and Mott Haven to 
Ne SRG oom ho vieleia baw sc cree rime leeiain c Qalsace sre aides 17 
I also traveled frequently over many sections of the Underground 


railways in London, England, and obtained considerable informa- 
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important industrial and densely populated district of Northern Italy. 
It taps Lakes Maggiore and Lugano, and has a large tourist excur- 
sion traffic during the summer months. : 

The current is generated at Tornavento, a steam plant having 
been first installed for use while the adjoining hydraulic plant was 
being constructed. Horizontal tandem-compound engines of the Cor- 
liss type, and three phase 25-cycle alternators, with a normal rating 
of 750-k.w., were used in the steam plant. The high tension trans- 
mission system is nearly all in duplicate, consisting of two three- 
phase lines carrying 12,000 volts, which is reduced and transformed 
at rotary converter sub-stations to direct current at 650 volts for 
delivery to the motors through a third rail. The possible cheap 
generation of current by water power was doubtless the main factor 
in determining the authorities to adopt electric traction on this line. 

VALTELLINA LINE. 

This line, which is operated and owned by the Italian Govern- 

ment, was converted to electric traction in 1902. It is about 67 














































02 
\ 
& Sunbury 
£ 
Oigger's Rest 
- Warverdyte 
Sydenham a RA = 
yA S 
= 
Templestowe = 
iS 
™ CReEg “« = Creyden \e 
4 4 P o 
Reckbank Len, | ne 2 6 a 
ce 
\ fern yp. 
Deer Park en “"tey —— 
é Bayswater < 
Pol : jays 5. Seddon 
- Seq erent 
Pa Ofrenwieks %o, 7 hen “ ig 
Russolis S.A 4 ee re 2 $ 
Friedlander’ CPS! = me = 
¢ Mest ~*~ = =. 
Crs Race A >. = 
% ~@ ih \ A a a 
47., Laverton WHER Mens? 0 y\ 
= + * : Jian S Yoardenale 
at — eC, W Brighton Ormend 
* ee. \ \ ] antieigh gg 
o rr) eee Cemetery “e 
™" ighton Beach } yoorabbin Spring Vale % 
» Sandown Park 
x \\ on 
rribee Po mm Highets 
ce ‘ 
40 SEL AK = Cheltenham 
HIL LZ al? pay, ‘ ( i. pe a Bandenon 
be P iP BI % a ne 
; perp ah F 7 4 AWC ‘ 
2 : SS 
, Y/ Ricket PS Sp east = 
wusst $9 “en rd wuge 4 swues SEZ, ” ta 
. . & we a \ Aspendale 
GZ, Lines best suited for electriticat0r) qm««»_z== ‘ 











The Suburban Lines at Melbourne, Australia. 
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tion about those lines, and visited Chicago mainly for the purpose 
of inspecting and traveling on the new type of suburban coach 
in use on the Illinois Centrai. I also obtained considerable valuable 
information about the electrification of the West Shore (New York 
Central), between Utica and Syracuse, and as to the conversion to 
electric traction of some of the lines of the Long Island and the 
New York, New Haven & Hartford. Sir George Gibb was kind 
enough to provide a special train for the inspection of the North- 
Eastern electrified lines at Newcastle-upon-Tyne, and Mr. Aspinall 
and Mr. Wilgus were equally kind in according a similar privilege 
and convenience for the inspection of the electrified lines of the 
Lancashire & Yorkshire at Liverpool and of the New York Central 
at New York. 
MILAN-GALLARATE-VARESE-PORTO CERESIO LINE. 

This line, now owned and operated by the Italian Government, 
was converted to electric traction in 1901. It is 45.6 miles long, 
and is the main means of communication between Milan and the most 


miles long, extending from Lecco, at the southwest end of Lake 
Como, along the west side of that lake to Colico, and from there 
northerly to Chiavenna and easterly to Sondrio. The possible cheap 
generation of current from water power, and the existence of many 
tunnels, doubtless led to the substitution of electric for steam trac- 
tion on this line. The power plant is at Morbegno, 9144 miles from 
Colico, and 15% miles from Sondrio. The water is brought between 
two and three miles by a raceway to turbines, to which are directly 
connected Schuchert three-phase alternators of the revolving field 
type of 1,500-k.w. capacity. These alternators supply current at 
20,000 volts and 15 cycles directly to the high tension line which 
feeds the nine sub-stations where the pressure is stepped down to 
3,000 volts. The locomotives and motor cars are equipped with 
three-phase motors which are fed through two overhead trolley 
wires and the track as the third conductor. Motor cars are used 
on the passenger trains, and electric locomotives for hauling the 


freight trains. 





HAMBURG-ALTONA LINE. 

This line is owned by the Prussian Government. It was not 
finished when I visited Hamburg, but it will extend from Hamburg 
in one direction to Ohlsdorf, and in the other direction to Altona 
and Blankenese, a total distance of about 17 miles. It is being 
equipped, and will be worked on the single-phase system—the Win- 
ter-Eichberg system of the Allgemeine Elektricitéts-Gesellschaft. 

PARIS-JUVISY LINE OF THE PARIS-ORLEANS RAILWAY. 

This line forms the approach of the Paris-Orleans Railway to 
the new Quai d’Orsay station in Paris, and for a considerabie dis- 
tance out from that station is a tunnel or subway line, which no 
doubt was the main consideration for the adoption of electric trac- 
tion, as ihe smoke from steam locomotives would have been very 
objectionable, not only in the tunnel, but in the station itself where 
the tracks are below the level of the ground, and in the waiting 
rooms, etc. Indeed, the conditions on this line are very similar 
to those at the Grand Central Station in New York. The distance 
from Juvisy to Paris is 12 miles, and part of the line has been 
operated electrically since May, 1900, and the balance since July, 
1904. 

The current is generated by a steam plant (reciprocating en- 
gines) at a station about three miles from the Quai d’Orsay station, 
and is transmitted at 5,500 volts, 25 cycles to two sub-stations, where 
it is reduced and transformed by rotary converters into 600 volt 
direct current for delivery to the motors, partly by the third rail, 
and partly by overhead conductor. All the through trains between 
Juvisy and Paris are hauled by electric locomotives, weighing (the 
latest type) 55 tons, the change from steam to electric locomotives 
or vice versa on these trains being made at Juvisy. The local sub- 
urban service between Juvisy and the Quai d’Orsay station is per- 
formed by trains operated by the multiple unit control system. 

PARIS-VERSAILLES LINE OF THE WESTERN RAILWAY COMPANY. 


This line extends from the Invalides station of the Western 
Railway, in Paris, to Versailles, about 11 miles, and is operated 
electrically only in so far as the local suburban trains are con- 
cerned. The current is generated by a steam-driven plant at Mouli- 
neaux on the line at 5,500 volts, 25 cycles, which is reduced and 
transformed by rotaries at three main sub-stations into direct cur- 
rent at 550 volts, and conducted to the motors by a third rail. The 
trains were at first hauled by electric locomotives, but these have 
been abandoned in favor of the multiple unit system. The nuisance 
caused by the smoke from the steam locomotives in the partially- 
underground Invalides station and in a long tunnel was the main 
reason for the electrification of this line. 

NORTH EASTERN RAILWAY LINES ON NORTH SIDE OF TYNE AT NEWCASTLE. 

In 1904 the North Eastern converted most of its suburban lines 
on the north side of the Tyne to electric traction, and up to the 
present time about 41 route miles have been electrified. The direct- 
current third-rail system was adopted with electric locomotives for 
the goods work, and the multiple unit system for the suburban 
passenger trains. The current is: purchased from the Newcastle- 
upon-Tyne Electric Supply Company which has at Newcastle one 
of the largest and most efficient electric power stations in the world. 
Three-phase current is generated by steam turbo-alternators (5,000- 
k.w.) at 40 cycles and a pressure of 5,750 volts, which is reduced 
and transformed at five sub-stations by stationary transformers and 
rotary converters to continuous current at 600 volts, at which pres- 
sure it is fed to the third rail. 

Prior to the conversion of these lines, there was a compara- 
tively sparse train service on them, especially during the slack 
hours of the day, viz., only about an hourly service, and conse- 
quently the North Eastern’s traffic was seriously cut into by the 
competing tramway lines. One difficulty in the way of increasing 
the steam service was the lack of sufficient station and track room 
at Newcastle, and one of the reasons for the electrification of these 
lines was to permit of more trains being run on them without neces- 
sitating the provision of additional terminal accommodation at New- 
castle. As I have previously explained, multiple unit trains re- 
quire less track space and time at terminals than trains hauled by 
steam locomotives. 


LIVERPOOL AND SOUTHPORT LINE OF TI{E LANCASHIRE & YORKSHIRE. 


This line, about 18.5 miles long, extending from Liverpool to 
Crossens, was electrified in 1904, the direct-current third-rail system 
being adopted. Three-phase current is generated at Formby—about 
midway on the line—at 7,500 volts pressure, 25 cycles, which is 
stepped down by static transformers and converted by rotaries to 
direct-current at 650 volts.- The power house was originally equipped 
with four 1,500-k.w. and one 750-k.w. alternators driven by recipro- 
cating engines, but at the time of my visit a steam turbo-alternator 
was being installed. All trains are operated on the multiple unit 
system. 

Prior to conversion there was a comparatively infrequent serv- 
ice between Liverpool and Southport (only 36 trains per day), and 
one of the advantages of electrification was to render it possible 
by the multiple-unit system of operating trains (no locomotive) 
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to largely increase their number without providing any additional 
track or station accommodation at the congested Liverpool terminal. 


NEW YORK CENTRAL & HUDSON RIVER—NEW YORK APPROACH. 

The New York Central, to comply with the provisions of a 
legislative act requiring the discontinuance of the use of steam loco- 
motives in the Park Avenue tunnel, a part of the company’s ap- 
proach io the Grand Central Station, has, within the last year, 
completed the conversion of its lines between that station and Wake- 
field on the Harlem division and King’s Bridge on the Hudson 
division, a total distance of 17 miles, for electrical working. 

The current—three-phase 11,000 volts, 25 cycles—is generated 
y a steam-driven plant at Port Morris (situate on the water front, 
but not directly on the electrified line), consisting of 5,000-k.w. 
steam turbo-alternators, and is reduced and transformed to a direct 
current of 660 volts for delivery to the third rail, which, it may 
be observed, is in this case effectively protected throughout. Local 
trains, that is, trains which do not run beyond the electrified sec- 
tions, will be operated on the multiple unit system, while all 
through trains will be hauled by electric locomotives within the 
electric zone, and by steam locomotives beyond it. A very extensive 
rearrangement and enlargement of the Grand Central terminal, 
and, indeed, of all the accommodation and facilities within the elec- 
tric zone, has been undertaken in connection with this conversion, 
and it is interesting to note that car-floor level platforms have been 
adopted at the suburban stations. 

WEST SHORE ELECTRIFICATION BETWEEN UTICA AND SYRACUSE. 

Within the last few months the West Shore, and a number 
of the principal electric lines in the central part of the state of New 
York, have, for the purpose of uniting several of these electric lines 
and affording a direct and frequent service between Utica and Syra- 
cuse, electrified the doubie-track West Shore line between these two 
large centers of population—a distance of about 44 miles. It should 
be explained that the New York Central had six tracks between 
these two places. viz., its own four-track line and the double-track 
West Shore line, and that very little use was made of the latter 
line for passenger traffic, its use being confined mainly to the move- 
ment of freight trains. The current is purchased from the Hudson 
River Electric Power Company, and is generated temporarily by a 
steam plant at Utica, and delivered at 60,000 volts, three-phase, 40 
cycles. The current is reduced and converted at sub-stations to 
600 volts direct-current for delivery to the third rail. 

LONG ISLAND RAILROAD AT BROOKLYN AND LONG ISLAND CITY. 


Under an agreement with the municipality, the company under- 
took to remove certain of its tracks from the street surface and to 
operate its passenger trains on certain lines by a motive power not 
requiring combustion on the trains themselves, and this has led up 
to the conversion to electric traction in 1905 of about 42 miles of 
railroad in the neighborhood of Brooklyn and Long Island City, 
on which there is a very heavy suburban and excursion traffic. The 
third rail 600-volt direct-current system was adopted, this current 
being reduced and transformed at sub-stations from a three-phase 
current at 11,000 volts generated by steam turbo-alternators (5,500- 
k.w. capacity) in a power house located on the water front at Long 
Island City. The trains are operated on the multiple unit control 
system. 

NEW YORK, NEW HAVEN & HARTFORD—MAIN ‘LINE TO STAMFORD. 


This company’s trains run over the same tracks as the New 
York Central between Woodlawn Junction and the Grand Central 
Station in New York, and, as in the case of the New York Central, 
it was required by an act of legislature to substitute some power 
for the movement of its trains through the Park Avenue tunnel, 
which did not involve combustion on the trains themselves. The 
New Haven has electrified its line between Woodlawn Junction 
and Stamford—a distance of 21 miles. Owing to the New York Cen- 
tral’s having adopted the third-rail direct-current system, it was 
necessary for the New Haven to so equip its trains as to use direct- 
current with third-rail contact while on the New York Central line, 
but it is equipping its own line for single-phase alternating cur- 
rent at 11,000 volts, and overhead conductor. The current is gener- 
ated by steam turbo-alternators (3,000-k.w. capacity) at Cos Cob 
power station, located on the Mianus river. 

SWEDISH STATE RAILROADS. 


The Swedish Government is making a very thorough inquiry 
as to the advisability of using electric traction on the State rail- 
roads, and of generating the necessary current by water power. In 
this connection it is converting some short lines as experiments. 

RELATIVE ADVANTAGE OF THE TWO CONTACT CONDUCTORS. 


I will mention briefly the principal relative advantages of the 
two methods of delivering the propulsion current to the trains or 
cars. The following are the principal relative advantages of the 
low-tension, protected third-rail conductor: 

The third-rail can be effectively protected so that there is very little 
liability of personal injury to shunters, trackmen, or others working on or 
walking along or across the tracks, as has been done, for instance, on the 
New York Central. 
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Can be maintained by trackmen, and does not require the use of special 
men, tools and work cars for repairs, as in the case of overhead conductors. 

Ease of satisfactorily collecting current on account of location, where 
relative motion between track and rail is small, and because there is no vari- 
ation in grade of conductor, as in the case of overhead conductor at low 
bridges or tunnels. 

Can be readily inspected by track walker, while overhead conductor re- 
quires specialiy trained inspector. 

Easier of sectionalization. 

Much longer life, the life of overhead conductor being comparatively 
short on account of wear, and where steam locomotives are also in use by the 
gases from them. — 

Less danger to men on top of cars. 

Less danger generally from low-tension than from high-tension current. 

Easier to make repairs, as can generally be worked on without shutting 
off current to make changes or repairs. Current must be shut off high-tension 
overhead conductor to make slightest repairs. 

No interference with view of signais, and no danger to men repairing 
or attending to signals. 

Freedom from disturbance by lightning. 

Less interference with telegraph, telephone and signal wires. 

Additional electrified running track or sidings can be provided at less 
expense. 


There are three principal relative advantages of the high-ten- 
sion overboard wire conductor: 

Entirely clear of roadbed, and therefore less interference with track 
maintenance. 

No need to break contact at level crossing of public thoroughfares, ex- 
cept perhaps where there are street railway trolley wires. 

Less danger to shunters; but there is very little danger to any one, if 
the third-rail is well protected. 


These relative advantages are not to be taken as indicating 
the comparative cost, economy and efficiency of the direct and single- 
phase alternating, and three-phase alternating systems. 


EFFECT OF ELECTRIFICATION ON TRAFFIC AND GROSS EARNINGS. 


Electrification has undoubtedly in most cases resulted in an in- 
crease in the traffic. A superior service in many respects over 
steam locomotive working is afforded by electric traction. With 
electric working there is no smoke, and consequently possible bet- 
ter ventilation; less noise; smoother starting and running; better 
means of lighting and heating; greater acceleration (that is trains 
gain speed more quickly on starting from stations), and consequent- 
ly less time occupied, especially on runs with many stops; and 
last, but by no means least, there is considerably less additional 
expense involved in increasing the frequency of the train service 
than in the case of steam locomotive working. All these factors 
have attracted additional traffic. 

In considering this almost universal result, however, in connec- 
tion with the question of electrifying the Melbourne suburban lines, 
it must be pointed out that on most of the steam lines which have 
been converted to electric traction, a comparatively meagre train 
service existed prior to their conversion, and that in the case of 
a number of these lines the main object which the management 
had in view in undertaking electrification was to provide a more 
frequent train service, either for the purpose of developing possible 
traffic or to meet the competition of tramways, and, as regards 
the development of possible traffic, it must be borne in mind that 
in most large cities where conversion has taken place, there are 
two or more railroads, each of which has suburbs along its line, 
which it endeavors to develop at the expense of, or in any event, 
in preference to those lying along the lines of its rivals. A very 
good case in point is the conversion of the Southport line of the 
Lancashire & Yorkshire, at Liverpool. This line serves some pleas- 
ant suburbs and golf links to the north of Liverpool. The man- 
agement desired to improve the train service to these suburbs, and 
thus make them more attractive for residents and others than the 
suburbs of the other railroads running out of Liverpool, and thus 
induce people to settle along its line instead of along the lines of its 
rivals. Before conversion, there were 40 trains each way between 
Liverpool and Southport; now there are 65. 

Now, what is the situation in Melbourne? As all of the sub- 
urban lines are owned by the State, one of the objects which, for 
instance, the Lancashire & Yorkshire had in view, namely, to de- 
velop the suburban traffic on its line in preference to the lines 
of other companies, would be of no advantage to the State from 
a railroad point of view, for it would mean a large expenditure 
of money to attract traffic to one line which would to a consider- 
able extent be obtained on that or other suburban lines without 
incurring the expenditure. 

As a matter of fact, however, the existing train service, gen- 
erally speaking, on the Melbourne suburban lines, compares fav- 
orably with that provided on electrified suburban lines elsewhere, 
especially as regards frequency, comfort and regularity. For in- 
stance, as I have mentioned, the Lancashire & Yorkshire now run 
65 trains a day on its electrified Southport line. The North Eastern 
which, prior to conversion, only ran 16 trains each way between 
Newcastle and Tynemouth, and 52 between Newcastle and Monk- 
seaton, now runs 44 and 84 respectively. But with steam locomo- 
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tive working the number of trains run each way between Melbourne 
and the stations named hereunder is as follows: 
No. of trains 
each way daily. 
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While, therefore, we may fairly anticipate that some gain in 
traffic and gross revenue will result from electrification, due to im- 
proved train service, especially a slightly-quicker and possibly some- 
what more frequent service, no such proportionate increase can be 
looked for as the result of the conversion of the Melbourne sub- 
urban lines as in the case of electrified lines on which there was 
before conversion a considerably smaller service than now exists 
on most of our suburban lines, and, consequently, the results in 
the way of increased traffic resulting from conversion in such 
cases as the Lancashire & Yorkshire and North Eastern cannot be 
taken as a criterion of the results which will be obtained by the 
electrification of such of the Melbourne lines as already enjoy a 
frequent train service. In this respect, as in others, the proposal 
to convert any or all of our suburban lines must be considered with 
regard to local conditions. 

An improved service under electrical working would, no doubt, 
bring some traffic to some of our suburban lines which is now car- 
ried on the tramways, but the gain in this direction would be 
comparatively limited, for our suburban railroads with trains 
stopping only at stations from half-a-mile to a mile apart, and termi- 
nating in the city at the Prince’s bridge cannot, even if electrified, 
compete successfully for short distance travel with tramways run- 
ning along the streets and stopping to set down or take on pas- 
sengers as desired, and conveying their patrons to and from the 
business streets in the heart of the city. As for the longer distance 
suburban travel, that is, for distances over, say, three miles, we 
now hold our own very’ well on the whole as against the tram- 
ways wherever there is competition, but there would no doubt be 
some gain in respect to this traffic by electrification. Where we 
would probably gain principally in traffic by electrification would 
be from the transfer to the more distant suburbs along our lines 
of people now living in the city proper, or in the inner suburbs, 
especially in the case of people served exclusively by the tram- 
ways, or by both the tramways and the railroads, as a result of 
the improved accessibility of these more distant suburbs, that is, 
by the quicker, more comfortable, and possibly more frequent 
service afforded by electric trains. 

It must not be overlooked, in considering the effect of elec- 
trification on the traffic and the gross revenue, that there is com- 
parativeiy little increase taking place in the population of Mel- 
bourne, especially as compared with cities in America, Germany, 
and even England and Northern Italy; and that there are ample 
suitable vacant areas along existing lines available for a large 
increase in the present suburban population, and that there is now 
along most of these lines a suburban train service which, on the 
whole, for comfort, frequency, speed and regularity compares very 
favorably with the suburban train service of any other city in the 
world, not even excepting those where some of the lines have been 
eiectrified. 

EFFECT OF ELECTRIFICATION ON OPERATING EXPENSES. 

It has been the experience in most cases elsewhere that a dense 
train service—fairly steady throughout the hours during which 
trains are run—that is, with not too much difference between the 
minimum and maximum service, and employing sufficient power to 
require an electric generating station of fairly large capacity, in 
fact, substantially such a service as that existing, for instance, on 
several of our suburban lines, can be operated for less expense 
per train mile (exclusive, of course, of the increased interest 
charges) by electric traction than by steam locomotives; and, there- 
fore, in the event of at least two of our busiest suburban lines being 
electrified, we may, I think, look for some reduction in the work- 
ing cost (not including interest charges) of the existing service 
on those lines. 

It is generally conceded that expensive coal is somewhat in 
favor of electrification, and, therefore, as the cost of coal in Mel- 
bourne is high, we may look for some saving in our fuel bill by 
electrification. One of the principal ways in which the working 
cost per train-mile can be reduced is the saving of the wages of 
the firemen now employed on the steam locomotives. It is generally 
recognized that with the “emergency” lever, it is safe to run electric 
trains with only one man—the driver or motorman on the front end. 

In connection with this question of the comparative cost of 
electric traction, it may be mentioned that it appears to be rather 
the general impression that the weight of the steam locomotive is 
much greater than the weight of the electrical motive equipment 
on an average railroad train. At the last International Railway 
Congress, J. A. F. Aspinall, General Manager of the Lancashire & 
Yorkshire, speaking of his electrified Liverpool-Southport line, said: 

“We do not find the weight of what we may call the locomotive 
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equipment of the train is any less than it would be with the steam 
locomotive; and dealing with main line work, there is no doubt 
that the aggregate weight of the motors, the collectors and elec- 
trical equipment will, in almost every case, come to as much as, 
if not more than, the weight which would be required if the train 
were going to be hauled by a steam locomotive.” 

This statement, however, does not, of course, apply to small 
-units—for instance, the weight of the motive equipment on a 
two-car electric train (motor car and trailer) would not be nearly 
as much as on a two-car train hauled by one of our standard sub- 
urban locomotives, and in this fact—that the weight of the motive 
equipment under electrical working is much more nearly propor- 
tionate to the weight of the train than with steam locomotive work- 
ing—lies one of the advantages of electrification. 

FINANCIAL RESULTS OF ELECTRIFICATION. 


The financial results of electrification depend, of course, not 
alone on the amount of the gross revenue, but on the amount of 
the net revenue (that is, the excess of the gross revenue over the 
working expenses) and on the sufficiency of the increase in the 
net revenue to pay the interest charges on the cost of electrifica- 
tion. In considering the financial results of electrification, regard 
must, therefore, be had to its effect-on the gross revenue, the 
working expenses, and the interest charges. 

As I have mentioned, we may fairly anticipate some increase 
in tbe traffic, and, therefore, in gross revenue, as a result of the 
more comfortable, quicker and possibly more frequent service 
accompanying the conversion of our suburban lines, but not nearly 
as large a proportionate increase as has been obtained on converted 
lines which, before electrification, had a comparatively infrequent 
service, and which, even after conversion, have not as frequent and, 
in many cases in other respects, as good a suburban service as now 
given on the Melbourne lines. It would appear, therefore, that 
the increase in net revenue after conversion to be applied against 
the increase in the interest charges wili not on our suburban lines 
be as largely derived from an increase in traffic and gross revenue 
as has been the experience elsewhere. We have, therefore, to rely 
more largely than elsewhere on a reduction in the working ex- 
penses being effected by eiectrification to provide the additional net 
revenue required to meet the increased interest charges. 

As I have already mentioned, we may look for some reduction 
in the cost of working the present train service (exclusive, of course, 
of the increased interest charges) in the event of at least two of 
our busiest lines being electrified. The question to be determined 
is whether the gain in traffic, and therefore the increase in gross 
revenue and the reduction in working cost (based on the existing 
train service), will together produce sufficient additional net rev- 
enue to meet the interest charges on the cost of electrification, 
or, if not, how far towards meeting these interest charges the addi- 
tional net revenue will go. 

Of any increase in traffic and gross revenue, a sncuibiai 
proportion is anticipated by reason of a more frequent train service; 
but such additional train service may eat up the anticipated saving 
in working cost (based on the existing service). In this event, 
we would have to look entirely to the gain in traffic to provide 
the additional net revenue required to meet the increase in interest 
charges. Here again, regard must be had to the local conditions, 
and probably only experience will demonstrate what electric train 
service will be productive of the greatest net revenue. 

What an important factor the interest charges on the cost of 
electrification are will be understood from the statement made by 
George R. Henderson, Consulting Electrical Engineer, of New York, 
that, broadly speaking, the cost of a steam locomotive is at the 
rate of $10 per horse-power, while that of a power house and line 
and other electrical equipment is at the rate of about $100 per horse- 
power. On this point, the following remarks made by George Gibb, 
Consulting Electrical Engineer of the Pennsylvania Railroad and 
in charge of that company’s extensive electrical work in and around 
New York City, are interesting and valuable: 

“The cost of inaugurating electric traction on a steam railroad has al- 
most invariably been underestimated. Of its very high cost the public 
is absolutely ignorant, and to the few railroad men who have had 
occasion to inquire into the matter the figures have appeared staggering, and 
the veasons therefor incomprehensible. I shall not attempt in this brief talk 
to elucidate the matter further than to say that electric traction requires 
power plants of a capacity to take care of the peak load; the trains must 
be supplied with motive power, which displaces steam locomotives only at 
a much higher cost than the latter; lastly, an expensive continuous contact 
system over the entire line to supply current from the power plants to the 
trains. These items foot up to a very heavy total cost per mile of road; 
but, in addition—and this is a point which is often ignored by estimators— 
is the fact that electric apparatus cannot be supplied to any existing steam 
raijroad without many changes in its physical feature and equipment. These 
changes amount in some cases to a virtual rebuilding of the line, and, ac- 
cording to my experience, the electric items making up the equipment of a 
steam railroad under average conditions are from one-half to two-thirds of 
the total cost only. Furthermore, it may not infrequently result that a 
steam railroad wishing to electrify and to properly adapt its lines to secure 
the legitimate advantage of same will be found obliged to double its capitali- 
zation per mile. This is a contingency which can be complacently faced by 
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few railroads, and does not argue for early or wholesale conversion. * * * 


“There has been a tendency for the public to generalize on the advantages 
of electric traction from too few examples, and this tendency promises to 
work injustice and hardship to the railroads unless growth of electric trac- 
tion is guided along national lines. It is certain that heavy electric traction 
work may be called in the tentative stage at present, and its development must 
be accomplished for some time to come at heavy cost to the pioneers. Its 
introduction, as in the case of the terminals in New York City, is sometimes 
a public and operating necessity, but these conditions do not obtain to like 
extent in smaller centers of population, and the cost of introduction else- 
where for like purposes may easily be a crushing burden.” 

A factor which has an important bearing on the financial re- 
sults of electrification and may frequently determine the advisa- 
bility of conversion from a financial point of view is the extent to 
which the interest on the cost of the electrical rolling-stock is fairly 
chargeable against the cost of electrification. If the steam loco- 
motives and the coaches employed in working a line before con- 
version are needed to augment the rolling-stock on other lines— 
that is, new rolling-stock would have to be provided for such other 
lines unless stock is made available from the converted line—then 
the value for service on such other lines of the rolling-stock re- 
lieved from service on the converted line (having due regard for 
its suitability and condition in arriving at such value) can fairly 
be off-set against the cost of the new electric stock and the interest 
charges on the cost of electrification be reduced accordingly. This 
consideration may have an important influence on the decision as 
to the advisability from a financial point of view of electrifying 
any of our Melbourne suburban lines. 

It is to be regretted that the financial results obtained on steam 
railroad lines as a result of their conversion to electric traction 
are not more generally and readily available, but, generally speak- 
ing, it is difficult, if not impossible, to obtain this information. 
Sir George Gibb has promised to let me have it in respect of the 
electrified lines of the North Eastern at Newcastle, but I have not 
yet received it. It is generally understood that the increase in the 
net revenue since the conversion of these lines yields a fair re- 
turn on the additional capital expenditure. The Lancashire & York- 
shire is not disposed to furnish the financial results of electrifica- 
tion of its Liverpool and Southport line, and this is the case in 
respect of other elecirifications; while in other cases, where both 
steam and electric traction are used, on the same line, reliable 
data is rot available; and again, in other cases, the conversions 
are of such recent date that no complete reliable figures as to the 
financial results have yet been compiled. The financial results of 
the conversion of lines for which the current is generated from 
water power would, of course, be practically of no use to us, and, 
as a matter of fact, the financial results obtained on any con- 
verted line would be of very little if of any assistance in enabling 
us to determine whether or not the electrification of any or all 
of our suburban lines is advisable from a financial point of view, 
for the conditions in our case are, to a great extent, different from 
those in any other place where steam suburban lines have been 
electrified, and, therefore, the financial results of electrification 
obtained elsewhere cannot be taken as indicating the results which 
will follow the conversion of any of the Melbourne suburban lines 
to electric traction. 

While the financial results of the conversion of the Manhattan 
Elevated Railway of New York are generally understood to be satis- 
factory, this cannot be said in regard to the conversion of the Metro- 
politan District Railway of London. 

At a half-yearly meeting of shareholders of the latter company 
last year, Sir George Gibb is reported to have said that: 

“The total capital expenditure up to June 30, 1906, in connection with 
the electrification of the railway and all its concurrent improvements 
amounted to £1,783,000, and during the half-year under review the company 
had carried over 32,750,000 passengers, which is an increase of 5,000,000. 
As far as numbers are concerned, this is a record but, unfortunately, the 
expenses have also increased in an almost alarming ratio, and the net result 
is that after paying the dividends on the guaranteed stocks there is a de- 
ficiency of nearly £5,000.” 

It is of interest to note that the Metropolitan District Railway 
carried 32,750,000 passengers on its 24 miles of route in six months, 
while the Melbourne suburban lines with 149 miles carried 64,162,344 
passengers last year. That is substantially the same number of 
passengers on six times the mileage. But, of course, much of our 
suburban mileage has but a sparse traffic, while the Metropolitan 
District line has a very dense traffic throughout its whole length. 

While I was in London, all of the underground electric railway 
companies, owing to unsatisfactory financial results, entered into 
an agreement to raise their fares, and in this connection the Cen- 
tral of London (the “twopenny tube’) has abandoned the principle 
of a uniform fare, irrespective of distance, and adopted graduated 
fares according to distance—the same practice as prevailed on the 
other London underground lines. 

The appointment of a Consulting Electrical Engineer, to inves- 
tigate thoroughly and report fully as to the use of electric trac- 
tion instead of steam locomotives for moving and dealing with the 
traffic on any or all of the Melbourne suburban lines, has been made. 

Charles H. Merz, of Newcastle-upon-Tyne, who has an office 
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also in London, is to undertake the work. Mr. Merz was strongly 
recommended by Sir George Gibb, Managing Director of the Metro- 
politan Railway, and in fact of all of the London Underground Rail- 
ways except the Central of London, by Mr. Granville Cunningham, 
General Manager of the Central of London (Twopenny Tube); Mr. 
J. C. Inglis, General Manager of the Great Western of England, and 
many others. Mr. Merz acted as Consulting Engineer for the North- 
Eastern Railway in the electrification of their suburban lines on 
the north side of the Tyne at Newcastle—indeed, he had full charge 
of the conversion of those lines, and Sir George Gibb, who was at 
that time the General Manager of the North Eastern, speaks in the 
highest terms of the manner in which this work was planned and 
carried out by Mr. Merz. 

SPECIAL REASONS FOR ELECTRIFICATION OF ST. KILDA AND PORT 

MELBOURNE LINES. 

Without in any way anticipating the recommendations which 
the Commissioners may make after consideration of the report and 
recommendations of Mr. Merz, I may mention that there are special 
reasons in connection with the question of electrifying the St. Kilda 
and Port Melbourne lines which may turn the scales in favor of 
the conversion of those two lines, although from a financial point 
of view only—that is, an increase in the net revenue sufficient to 
meet the additional interest charges—their conversion may not be 
quite justified. 

First.—It is necessary that additional locomotives and cars 
be built for our Melbourne suburban traffic at an early date; in- 
deed, they are now much needed. We are now compelled, owing 
to shortage of the suburban type of locomotive, to use ten-wheel 
and other types of locomotives, built and suitable for country trains, 
for hauling suburban trains. These locomotives are unsuited and 
too costly in construction and working for this service, and should 
be relieved by suitable suburban type locomotives. We are also 
frequently compelled to make use of cars built for country traffic 
on our suburban trains, but the principal need of additional cars 
for the suburban traffic is to replace the obsolete stock which, I 
regret to say, it has been necessary to still continue to use for 
that traffic. By converting the St. Kilda and Port Melbourne iines 
to electric traction and building new electric rolling-stock (motor 
cars and trailers) for them, the steam locomotives and cars 
row running on these lines would become available and could be 
used for replacing the country traffic locomotives and cars now 
employed on the other suburban lines and replacing some of the 
obsolete cars still employed in the suburban traffic. The value of 
the steam locomotives and coaches thus relieved from the St. Kilda 
and Port Melbourne lines (having due regard to their condition 
and their suitability for service on other lines) would be a credit 
to the cost of the electrification of these lines, and the interest 
charges be reduced accordingly. In view of the possibility of the 
electrification of our busiest suburban lines, it would appear to be 
unwise to build more steam locomotives and cars of the suburban 
type. ' 

Second.—The St. Kilda and Port Melbourne lines are practically 
isolated from the balance of the railroad system. The tracks of 
these two lines are separate from those of the other lines at Flinders 
street station, lying as they do on the extreme river side of that 
station, and there are no country trains running over these two 
lines. There would, therefore, be less complication arising out of 
the conversion of these two lines than of any other lines of our 
suburban system. 

Third.—If the St. Kilda line be electrified, current from the 
power house supplying it can be used for working the Sit. Kilda 
& Brighton Electric Tramway, and the power house at Elsternwick, 
at which the current for that tramway is now generated, can be 
abandoned. 

Fourth.—The financial and other results of the electrification 
of these lines would be of great assistance in determining the ad- 
visability of converting our other suburban lines. Their conversion 
would especially be of value-in enabling us to ascertain the expense 
of electrification, the cost of electrically working our suburban 
trains and lines as compared with steam locomotive working, and 
the increase in traffic and in revenue which may be anticipated from 
the improved electric service, especially in competition with the 
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An official survey of the water powers of Bavaria has been made 
for the purpose of deternfining their availability for generating 
electric power which may be economically applied, primarily as 
motive power on railroads. Recently a report of this survey has 
been made in a stately volume, and an atlas of plates, which costs 
nearly $15 and is doubtless worth hundreds to those who have 
similar investigations to make elsewhere, not to speak of its direct 
use in Bavaria. It contains an elaborate discussion of the condi- 
tions which make either electricity or steam the more economical 
motive power, and the expenditure for plant and for operation per 
horse-power per year in various locations, for both steam and water 
power, showing immense variations from place to place. That the 
report is likely to have immediate practical results ig; shown by 
the introduction of a bill appropriating $1,700,000 in the next fiscal 
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year for the introduction of electricity as motive power on certain 
specified lines of railroad. 








Double Tracking Through Eagle River Canyon on the Denver 
& Rio Grande. 





The through line of the Denver & Rio Grande about half way 
between Pueblo, Colo., and Grand Junction, crosses the continental 
divide by a tunnel 2,572 ft. long through the main range of the 
Rockies at Tennessee Pass. From Pueblo to the headwaters of 
Tennessee fork the road closely follows the Arkansas river. The 
highest elevation reached by the track is 10,239 ft. above sea level. 
The maximum grade on the eastern slope between Pueblo and 
Tennessee Pass is 1.42 per cent. 

On the Pacific slope of the divide the road follows the course 
of the Eagle river from its head to its confluence with the Grand 
river, thence down the canyon of the Grand river to’the mouth 
of the Gunnison river at Grand Junction. The first 21 miles from 
the summit west to Minturn is a descent on a 3 per cent. grade. 
From Minturn west to Glenwood Springs, 58 miles, the maximum 
eastbound grade is 1.33 per-cent., and from Glenwood Springs west 
to Grand Junction, 90 miles, 1 per cent. Minturn is a terminal for 
freight locomotives, engine crews and train crews, and for loco- 





Tunnel at Belden. 


motives and engine crews in passenger service. The other end of 
the engine district east of Minturn is at Salida, 66 miles east of 
Tennessee Pass. Salida is a division terminal where all locomo- 
tives, engine crews and train crews are changed. Thus the 87 
miles of main line between Minturn and Salida form an engine 
district for both freight and passenger service. 

A great many helping engines are used on the 21 miles of 
8 per cent. grades between Minturn and the summit. These heipers. 
start out from Minturn and return light to that point from Ten- 
nessee Pass. This tends to double the train movements over this 
stretch of track. This has led to congestion of traffic and the neces- 
sity of building second track over part of this distance. A further 
argument for building this second track was the expected increase 
in business on completion of the Western Pacific, which is to be 
in operation in about a year. 

Some years ago the Denver & Rio Grande, in order to facilitate 
the despatch of trains entering and leaving freight terminals, 
adopted the policy of building double track for a short distance on 
each side and through the yards of such terminals. Double track 
was built through the Minturn terminal as far east as a point called 
Rex. The new double-track work began at Rex and the road is 
now double-tracked from Rex east to Red Cliff, five miles. This 
is a short stretch in distance but on account of the mountainous 
nature of the country it was a very difficult and expensive piece 
of work. This new second track through the Eagle river canyon 








cost more than $100,000 a mile. The accompanying photographs 
show the nature of the country through which this line passes and 
explain the high cost of the work. 

The Eagle river here flows through a narrow and sinuous 
canyon. so narrow that it was not possible to lay a second track 
side by side with the existing single-track line. Therefore the new 
second track for most of its length is on the opposite side of the 
river from the original line. The natural difficulties of the loca- 
tion were complicated by the fact that this is a mining region 
and that the land on both sides of the orig- 
inal right-of-way is taken up by numerous 
patented lode and placer mining claims, of 
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ing or other lining. They are notable because of their large sec- 
tion, 18 ft. x 25 ft., which was adopted in order to conform to the 
Denver & Rio Grande standard clearance diagram for steel bridges. 
As so large a part of the grading quantities was rock excavation, 
the work was carried on through the winter. Great care in setting 
off blasts was necessary on account of the frequent movement of 
trains passing very close to the work. In this the contractors made 
a fine record. 

Of the five bridges, one 80-ft. deck girder span is on a tangent; 
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curves of this radius. In order not to exceed 
this curvature five crossings of the river and 
31 tunnels were necessary. All but one 
of the bridges and three tunnels are on 
curves. The five steel bridges have reinforced concrete floor slabs 
with fine crushed rock ballast under the track. The three 
tunnels are about 100 ft., 300 ft. and 400 ft. long respectively. The 
maximum grade on the new line was reduced from 3 per cent. to 
2.30 per cent. In consequence the new line is to be used for east- 
bound or up-hill trains. 

The rock drilling was done by air. A compressing plant was 


Profile Across the Continental Divide, Salida to Minturn, and Leadville Branch; 


Denver & Rio Grande. 


the other four bridges, one double-track 48-ft. through girder; one 
single-track 80-ft. deck girder, and two single-track 80-ft. through 
girders, are on sharp curves. The abutments were built of plain 
concrete snasonry founded on rock. The girders were designed for 
a reinforced concrete slab floor and track ballast conforming to 
the Denver & Rio Grande specifications for steel bridges. As a 
result they are very heavy. The ballast used is the best quality 
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Plan of First Track and New Second Track Through Eagle River Canyon; Denver & Rio Grande. 


installed at Belden, midway between the two ends of the work. 
From this plant’*compressed air was piped in both directions to be 
used as power both in the tunnels and in the open cuts. The classi- 
fication of pay quantities was as follows: 
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of broken stone. Great care was taken to get the right kind of 
concrete in the floor slabs. Riveting in the field was accomplished 
by air power obtained from a flat car fitted with a steam-driven 
air plant. For the smallér drainage openings under the roadbed 
cast-iron pipe culverts and reinforced concrete box culverts were 
used. The construction of the concrete abutments and all other 
field work on the bridges and culverts was done by the company’s 
forces. , 

The contractors for this work were the Phillips Construction 
Company & O’Gara, who began work in the fall of 1906. 





Abutments of Bridge 296A, on New Second Track Near Belden; Denver & Rio Grande. , 
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Belden from the East; Retaining Wall and Tunnel on New Second Track. 


Belden, Col., from the West, New Second Track on Right; Denver & Rio Grande. 








Weaver’s Rail Lock for Drawbridges. 





Mr. E. M. Weaver, Signal Engineer of the Long Island Rail- 
road, has designed and patented a rail lock for drawbridges which 
serves both to keep the rails in line and to hold them to the sleepers 
and, therefore, takes the place of the rigid trough usually used 
for the lift rails at the ends of swing drawbridges. As shown 


track swing drawbridge, enough of these 
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tion of the dog when it is open to allow the rail to be lifted prepara- 
tory to swinging the bridge. 

The jock bars (2) being withdrawn so as to leave dog (1) 
free, the lifting of the rails turns the dogs; and on closing the 
bridge the dropping of the rails pulls the dogs down into the lock 
position. 

The appearance of the dogs is better shown in the three views 











in Fig. 1, which represents half of a double- 


locks are used to hold each rail as firmly 






































as though it were spiked. In this case, it = 
will be seen, there are five pairs of locks 

for each rail. The bridge shown in the draw- 

ing is that at Broad Channel, on the Rock- = 





































































































Fig. 2—Weaver’s Rail Lock for Drawbridges. 


away Beach division. 
are done by manual power. C represents the connection to the lever 
which moves the signal regulating the approach of trains to the 
bridge, the locking being so arranged that the bridge lock, A, can- 
not be released until the signal is set to indicate stop. B is the 
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Fig. 1—Rail Locks for One End of Drawbridge, Long Island Railroad. 


The movement and locking of the bridge 








in Fig. 3, made from photographs, where 
a pair of dogs is shown in three different 
positions. The lock (2) is in the same posi- 
tion, the unlock position, in all three of the 
photographic views. The working of the 
lock..may be understood by reference to a, 
Fig. 3. Lock bars 2, 2 are seen in the un- 
locked position. To lock they are pushed 
forward by the revolution of transverse 
rod 3. , 

On the drawbridges of the Long Island 
road the rails at the ends are mitered, as. 
shown in Fig. 1, and there is a mitered joint 
farther back with a less acute angle, to pro- 
vide for expansion. All of the rails used 
for joints of this kind are bent before being 
planed, thus strengthening the rail by utiliz- 
ing the web for the whole length, as shown 
by the dotted line in Fig. 4. 

Fig. 5 shows the Long Island Rail- 
road standard arrangement of rails, guard rails and guard timbers 
for drawbridges. 

These locks have been in use on Broad Channel drawbridge for 
four months and have given excellent service. The design appears 
to combine cheapness, simplicity and efficiency. 





Fig. 3—-Weaver’s Rail Lock for Lift-Rails of Drawbridges. 




















Fig. 4—Mitered Rail. 


connection for electric circuits where such are used on the draw. 
The tumbler lock at A being released, the bridge and the rails are 
unlocked by the lever at EH, actuating longitudinal rod D. The 
rail-locks are released by revolving the transverse rods on their 
axes. 

The lock itself is shown in Fig. 2, in which 1 is the rail-dog, 
a steel casting; 2 is a projection on the transverse rod 3, which 
locks 1 in position. This projection is fixed in an inclined posi- 
tion, and it locks the dog as by a wedge, thus perfectly taking 
up all lost motion. The dog revolves on the pin 4. To take up 
excessive lost motion due to wear the lock bars (2, 2) may readily 
be moved on the transverse bar. The dotted lines show the posi- 





























Fig. 5—-Standard Guard Rail Arrangement for Drawbridge— 
Long Island Railroad. 
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The Smoke Consuming Question Forty-Eight Years Ago. 





BY C. H. CARUTHERS. 

“Is it practicable to avoid smoke from locomotive engines using 
bituminous coal? 

“Ts the prevention of smoke in locomotives attended by economy 
of fuel? 

“What are the relative values of Pittsburgh and Broad Top coals 
for use on locomotives on this road?” 

In the Railroad Gazette of December 1, 1905, the writer in an 
article entitled “Early Experiments in Smoke Consuming,” referred 
to a series of experiments conducted on the Pennsylvania Railroad 
in 1859 under the auspices of General William J. Palmer, who was 
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all sorts of conditions, and withal meeting the approval of the 
officials of every rank and the patrons of the company. 

Up to the time of conducting the experiment referred to, all 
the passenger engines and a large number of those in the freight 
service of the company used wood as fuel, and in the opening chapter 
of the report its author in enlarging on the questions quoted, asks 
if it is practicable to use raw bituminous coal of the various kinds 
found along the road, in passenger engines without emitting cinders 
to an extent that would annoy passengers; and if this would be 
found practicable, what would be the best device for obtaining that 
object, and what saving would result from the substitution of coal 
for wood as fuel in such engines? It must be borne in mind that 
at that period the forests of the state existed in almost their primal 
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Number 139. 


at that time connected with the motive power department of the 
company. 

Since the publication of the article referred to, there has come 
into my hands, through the courtesy of General Palmer, a copy of 
the pamphlet describing these experiments in detail, and with the 
pamphlet the full permission of its author to publish any desired 
parts of the report in connection with the present article. Hence 
I cannot imagine a more fitting introduction than the three opening 
sentences, which are copied from the front cover and the title page 
of the work referred to. 

While the third of these sentences quoted pertains simply to 


























glory over a large part of its territory and the cost of obtaining 
an ample supply of wood was not such a serious matter as it has 
now become; still the probabilities of the future and the excellent 
service derived from the freight engines using bituminous coal 
even then induced the company to consider its use in passenger 
locomotives. k 

These experiments were conducted from April, 1859, to August 
of the same year, and were made on two different portions of the 
road; one consisting of the ascent of the Allegheny mountains from 
Altoona to Gallitzin, a distance of 12 miles, with an average as- 
cent of 95 ft. to the mile, and the other the division between Altoona 
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Firebox of No. 51. 


the coal most available at that time in the practice of one railroad, 
the other two are just as pertinent to-day to every road using bit- 
uminous coal of any brand as fuel in its locomotives, and if one 
may form an opinion from the emission of smoke from the stacks 
of the average passenger or freight locomotives now using bDit- 
uminous coal, the first query does not seem to have fully approached 
a solution after all these years. 

Of course the best arrangements of fireboxes, and other parts 
of the engines directly used in connection with the fuel and the 
resultant gases, etc., of combustion, are after all under human con- 
trol, and undoubtedly much depends on the discipline of the com- 
pany and the degree of strictness with which the employees are 
required to conform to such discipline. It should also be remem- 
bered that in practice, conditions are continually arising which 
upset the best of theories. In other words, sitting in a cosy office 


and devising mechanism or methods for handling locomotives is a 
vastly different proposition from filling the position of engineman or 
fireman and keeping a locomotive drawing a heavy train up to time 
and to all the requirements of a necessarily strict discipline amid 


Firebox of No. 120. 


and Mifflin, 82°/,, miles, in which the heaviest grade was 21 ft. to 


the mile. 
TABLE 1.—Data of Track on Which Freight Tests Were Made. 


Altoona 
Items. Altoona & Mifflin.— to Gallitzin, 
East. Wes west only. 
DOGG baie cance yc acecedadags ve Ya C5) Se 1/7 mile. 
AT re ene ee Pe SUNe) x Giévews 7 miles. 
CRUE Soc oi. cee He acandin | eeeeual, i nenkes 5 miles. 
BUC GEEOE .. « caScceuncunes 16.21 miles. 54.15 miles. 11.66 miles. 
Average inclination, to 1 mile... 8.76ft. 16.13 ft. 85% ft. 
MaxiMGMm. ZFAdE .....cccvcccccs 10.56 “ yi i | Al 95 Rs 
IE Te is a Roa ee deee el. wadined >t meena 98 ex 
Maximum curvature per 100 ft...6° 20’ per 100 ft., or ra- 9° or radius o: 
dius of 910 ft. 637.3 ft. 
Prevalent curvature per 100 ft...3° per 100 ft., or radius ............ 
of 1,910 ft. 


8% - S¢. 7 a 6°, 514° 
and larger radii. 

_ 025 to .038 ft. per 
100 ft. for each 
deg. of curvature 
per 100 ft. 

7.57 miles. 
4%° per 100 ft. or 
1,207 ft. radius. 


The train hauled on the mountain trials consisted of eight 
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“eight-wheel” box cars (four-wheel cars were in use in those days, 
hence the statement of the number of wheels per car), all loaded 
and forming with their load an average weight of 13844 net tons, 
or 188% tons including engine and tender. The train used between 
Miffin and Altoona consisted of 20 similar cars amounting with 
their load to a net weight of 347‘/,, tons and 397°/,, tons with the 
engine and tender. 

All details pertaining to the coal, wood and water used were 
attended to with the utmost care. Coal and wood were weighed in 
every instance and the engines were charged with the amount used 
in each from the moment of lighting the fire. Each engine boiler 
was washed out and refilled with cold water before every test in 
order to effectually prevent danger of priming. This water was of 
as nearly a uniform temperature in each instance as possible and 
all measurements of water in the tenders were taken accurately 


9 , | ee 4 § 6 7 -# 


aoe i L in ri 


THE RAILROAD GAZETTE. 





Vou. XLIII., No. 24. 


case the smoke and cinders would have been very annoying to pas- 
sengers. When running with the firedoor open the smoke dis- 
charge was of much less density, showing that with a better pro- 
vision for air admission than the single opening in the firedoor 
the smoke would have been greatly diminished. It is rather re- 
markable that although giving the poorest results of the six in 
smoke consumption, No. 139 was the most economical in consump- 
tion of fuel. : 

No. 51 was simply a Ross Winans ‘‘Camel” unchanged in most 
features from its advent on the road six years before; in fact, 
about the only alterations consisted in the closing of the “chutes” 
which Mr. Winans had placed on the top of the firebox to enable 
coal to be readily placed at the forward part of his 83-in. grate, 
and a damper arranged for covering the top of the stack at stations. 
This, however, does not appear to have been a part of the “outfit” 
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Scale of Feer. 

Originally Built by .W. Baldwin & Co. No.679 Jar./856. 
Firebox 80" jong inside Cylinders 19% 22" 
Drivers $8°diam. Weight on Drivers 5&, 000 /bs. 
Tota! Weight 70,000 /bs. 
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Blue Ridge, No. 120, Rebuilt 


on a level. When water was supplied at points where the track 
was inclined, the tenders were raised to a level by screw jacks 
carried along for that purpose on the engines. The temperature 
of the feed water was also carefully noted. It ranged from 42 deg. 
to 72 deg. Fahr., the evaporation was calculated for the standard 
of 62 deg. Fahr., and the temperature of the latent heat of steam 
was assumed at Professor Johnson’s calculation of 1,030 deg. In 
regard to the temperature of ihe feed water, it must be borne in 
mind that all these engines supplied the boilers by means of force 
pumps with plungers attached directly to the crossheads, and un- 
less the heater provided to prevent freezing in cold weather was 
used, the water entered the boiler at about the same temperature 
as when it left the tender. Injectors had not at that time been 
applied to any engine on the Pennsylvania Railroad. 

The coal was of uniform quality in each of the two kinds used 


Built by FP. Norris & $07 


Weight or Drivers 44,000 /bs. 
” Tora No.W/2 Oct 1858. 
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at Altoona Shops in 1857. 


accompanying any other camels which the writer has ever seen 
or of. which he has examined drawings. With these exceptions the 
open firebox end with its three large doors; the straight stack 
with its surmounting box-shaped top covered with coarse netting, 
and the dependent pipe, or dust receptacle; the Winans rocking 
grate and variable exhaust; no blower; no ashpan dampers; in 
fact, all the more striking features of this remarkable type of 
engine were retained, and No. 51, lke No. 139, simply entered 
the trials “on her merits’ for purposes of comparison only, and 
without additions of any sort. With its long firebox which sub- 
jected the gases for a longer time to the action of the fire, and 
the 14-in. deadplate next the flues, it showed much less smoke 
than 139. On Pittsburgh coal the discharge ceased a short time 
before the next charges were necessary. With Broad Top coal 
the results were very fair, the discharge from the chimney being 
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Number 210, Built in Oct., 1858. 


in the tests, and the wood was an equal mixture of hard and soft 
varieties. 

This interesting series of trials was made with six freight 
engines taken from the regular equipment of the company, and 
they will now be described in connection with the results of the 
tests, beginning with the least successful. 

This was a 4-4-0 coal burner, No. 139, built by M. W. Baldwin 
& Co., in 1857, and taken from the regular service without any 
alteration to adapt it to smoke consumption. It had a long, deep 
firebox, and a “balloon” smoke-stack of the type in use on both 
the coal and wood-burning engines of the company at that time. 
But a single firedoor was used with only one air-opening in it. A 
blower was also used and one ashpan damper. 

This engine emitted the most smoke, especially heavy when 
Pittsburgh bituminous coal was used, but even with Broad Top 
coal a considerable amount passed from the stack and in either 


only dark brown in color, and that but momentary after charging. 
This “Camel” engine proved the extent to which smoke consuming 
could be carried in locomotives with the largest practicabie admis- 
sion of air over the fire by jets through the firedoors, but with- 
out a combustion chamber or deflector. The air entering in this 
manner appears to drive the gases to the flues before a proper 
combination can be effected in the time and space afforded. 

The next engine, 190, had a Dimpfel boiler similar to that 
shown in the Railroad Gazette of December 1, 1905, in the article 
referred to. It will be seen that this type of boiler is formed with 
a semi-circular water-space on the inner circumference of the sheets 
forming the barrel. This space is connected to the usual crown 
and side sheets at the back, and to a transverse water space closing 
the end next to the smoke arch, except where it is pierced vertically 
by a long, narrow opening for the passage of the smoke and gases 
to the chimney, Thus the interior portion of the barrel forms a 
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large combustion chamber which is filled with 114-in. water tubes, 
142 in number, instead of flues. These tubes are attached to the 
transverse space at the front and are then carried back into the 
firebox, at which point they are curved sharply upward and enter 
the crown sheet. 

The chimney was straight and unobstructed by netting or cones, 
but wire gauze covered the opening from the combustion chamber 
to the smokebox. Due provision was made for controlled admis- 
sion of air at various points on the boiler and firebox. 

This engine emitted but little less smoke than 51, the differ- 
ence being hardly discernible. On Pittsburgh coal, with full steam, 
the discharge soon vanished, but when engine was working light, 
it was of a deep color and continued for a long time. With Broad 
Top lump coal the results were better, but with fine coal from the 
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of smoke and gases, especially on the mouniain trips. Here with 
Broad Top coal the only smoke visible was a momentary whiff after 
each charge of fuel. It was necessary, however, to keep the door 
slightly ajar for a brief time after firing to produce this effect. 
On the trip between Altoona and Mifflin the results were not so 
good owing to the engine being worked more easily on account of 
the very light grades. On this part of the road it emitted smoke 
during one-half to two-thirds of the trip. The successful results 
obtained on the mountain are ascribed to the long grate, the trans- 
verse bridges, and the large combustion chamber; and the failure 
to attain even better results is attributed to the shallow firebox 
and its equally shallow ashpan which allowed the ashes to lie too 
close to the grate and thus cut off a proper amount of air; and 
also to the transverse bridges being formed of iron water spaces 

instead of firebrick, thereby cooling the 








Pennsylvania Engine Blue Ridge in 1868. 


Cylinders, 19 in. @ 22 in.; drivers, 49 in.: weight on drivers, 59,900 
300 lbs. Worn out and scrapped in 1872. 


small dome in cab on roof sheet, or same arranyement of boiler top as No, 206. 
Built by M. W. Baldwin & Co. 


motion with an independent variable cut-off. 


same mines the smoke amounted to a nuisance. The causes of un- 
satisfactory results in this engine were insufficient admission of 
air at the sides of the firebox, defective supply at the firedoor, and 
the position of the vertical air pipes leading to the long com- 
bustion chamber. The water tubes were also thought to cool the 
gases too much and thus retard their proper combustion. 

No. 210 was a comparatively new engine from the shops of R. 
Norris & Son, and had a “Phleger” boiler. The barrel of this boiler 
was filled with 2-in. flues, and had an in- 





Engine originally had 30-in. dome on waist sheet, and 


, 1856; No. 679. 


gases and impeding their proper com- 
bustion. 

No. 120 was an engine which had been 
rebuilt at Altoona with a firebox somewhat 
differently arranged from that of 206, the next 
on our list. An arched deflector of firebrick 
extended from the front of the firebox for a 
distance of three and one-half feet toward the 
doors, rising from a height above the grate 
at the front of 3214 in. to 35 in. at the rear 
end. This arch was supported on eight hol- 
low water plugs, four on each side of the fire- 
box. The grate was composed of water tubes 
starting from the back sheet and extending 
to within about 18 in. of the front end of 
the fire-space, at which point they curved 
sharply upward and finally entered the crown- 
sheet. In front of the vertical portion of these 
tubes was thus formed a combustion chamber 
which extended 21 in. to the tubesheet. The 
firedoors were four in number, arranged in 
two tiers, and firing was done through these 
tiers alternately. These doors had 340 quar- 
ter-inch holes in their inner plates. A 
blower and an unobstructed straight chim- 
ney were used, but there were no dampers. 

No. 120 did much better than the preceding two engines, being 
better adapted to the desired objects on account of its large fire- 
box, abundant admission of air at the four firedoors, and the high 
temperature which the firebrick arch soon attained and kept, thus 
ensuring a more thorough consumption of the gases. This engine 
showed no smoke with Broad Top coal except a momentary whiff 
of a light brown color just after charging, but never sufficient to 
annoy passengers if the engine were run in that service. With 





lbs.; total weight, 72,- 


It also had hook- 





verted semi-circular section attached to its 
top extending from the front of the wagon- 
top to within about 10 in. of the smoke arch. 
This communicated with the interior of the 
barrel and also contained the dry-pipe which 
terminated on the outside of the superstruc- 
ture in the usual “T” and was there divided 
into two parts which were carried downwards 
on the outside of the boiler to the cylinders. 
The firebox was very shallow, and as it was 
set high it allowed the driving wheels to be 
placed closely together and further back than 
was customary on 10-wheel engines. This en- 
abled the main rods to be attached to the first © 
pair of wheels, the axle of which also carried 
the eccentrics and did away with the neces- 
sity of curved eccentric rods as on engines 
using the second pair of drivers as the main 
one. 

The firebox contained two transverse 
water bridges set 10 or 12 in. apart in a hori- 
zontal position. One rose directly from the 
grate at the front of the firebox, and 
the other was suspended from the crown 
sheet in the combustion chamber to a 
depth of about 9 in. below the top of the 
other. A combustion chamber 30 in. 
long was placed immediately in front of the firebox and the flues, 
of course, were attached to the front of this space. The only air 
which entered the firebox, aside from that passing through the 78-in. 
grate, was admitted through a few small holes in the firedoors, 
and the efficiency of these was much impaired by an oversight in 
not connecting the inner and outer plates of the doors. These doors 
were double, the grate bars were hollow tubes 2 in. in diameter, 
through which water circulated, and the ashpan also was formed 
with a water-space surrounding it. 

This engine showed a still greater improvement in consumption 
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Pennsylvania Engine No. 206 in 1868. 


Originally built for Allegheny Portage Railroad Co., in 1865, by M. W. Baldwin & Co. (Con- 
struction No. 687) and bought by P. Rk. R. Co., with state improvements in 1857. 
this purchase it was known as “William Hopkins.” 
in.; total weight, 64,300 lbs.; weight on drivers, 47,900 lbs. 
nally had hook-motion with an independent variable cut-off. 


‘ Previous to 
Cylinders, 19 in. v& 22 in.; driving wheels, 49 
Cut up in 1872. This engine oriyi- 


Pittsburgh coal the amount of smoke visible was little in excess of 
that from Broad Top. 

Engine 206 was originally built in 1856 by M. W. Baldwin & 
Co. for the Allegheny Portage Railroad, and came into possession 
of the Pennsylvania Railroad Co. in 1857 with the other state 
improvements. It had been rebuilt at Altoona a short time pre- 
vious to the experiments in smoke-consuming, and was fitted with 
the coal-burning firebox of Gill & Co., also illustrated in the pre- 
ceding article. This device consisted of a water space forming a 
diaphragm or deflector extending with an upward slope from the 
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front of the firebox to within 16 in. of the firedoor, and thus form- 
ing an air chamber under the crownsheet. This deflector was 
formed of two sheets of copper placed 4 in. apart and stayed by 
means of 600 hollow stays with openings through them of three- 
sixteenths of an inch in diameter and a roof of firebrick two inches 
above it. In front of this, and extending from the front of the 
{irebox a distance of 30 in. into the barrel of the boiler, was a 
combustion chamber and in this was placed a bridge at a distance 
of 24 in. from the flues and rising to within 10 in. of the top of 
the chamber. Two bridges also surmounted the diaphragm, both 
rising to a height of 8 in. The firedoor was double and contained 
333 holes, each one-quarter of an inch in diameter in the inner 
plates, and a number of large holes in the 
outer plates. A blower and tight-fitting ash- 
pan dampers were used. The chimney was 
straight and unobstructed by any spark-arrest- 
ing device whatever. 

The Gill device on 206 proved best 
adapted to the purpose of all. With Broad 
Top coal only a tinge of smoke was visible 
at any time, and with Pittsburgh coal very 
little more appeared, and that no greater 
than shown from pine wood but without 
the acrid properties of the latter. With this 
engine the smoke would never have amounted 
io an annoyance to passengers if used in that 
service. This remark will also apply to en- 
zines 120 and ‘210 to a great extent. 

With 206 the point is reached which is 
directly opposite to that shown in the first 
engine considered, No. 139. In this engine 
a iarge amount of air was necessary to re- 
duce the smoke perceptibly, while with the 
206 the reverse was found to be the case. 

The information gained from these tests 
proved that the admission of air for the 
proper combustion of the gases must enter 
above the fire, and for the coke produced in 
combustion must enter under the grate bars. 

The air to aid in the combustion of the 
gases must enter through small holes at a 
great velocity, and at the earliest possible moment after these gases 
are evolved to ensure a thorough combustion. 

_It was further developed that mechanical devices to properly 
admit air to the gases and mix it with them were very desirable, 
and that this mixture of gases and air should be afforded as large 
a “run” as possible before passing into the flues. 

The general results of these experiments may be summed up 
as follows: 

First.—In the order of comparative freedom from smoke, engine 
206 is first; Phleger, 210, second; Blue Ridge, 120, third; Dimpfel, 
190, fourth; Camel, 51, fifth, and Baldwin, 139, sixth. ’ 







AIR ADMITTED OVER FIRE 


24 HOLLOW STAYBOLTS, % HOLE, 
IN BACK LEG: 10 oF 26" 

SIDE OF DOOR, 100 WOLE OF 
IN DOOR, 


ene | ea 


Siniths Patent Boiler with 
short flues and combustion 


Weight on Drivers 40, 675 1bs. 
; chamber $4" long. 


Tota/ G3,800 « 
Boiler 44"diam. at front 
Firebox 6/" long inside 
Cylinders 16x 24” 
rivers 66° lam. 


Worn out in 1877, 
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three pounds of wood were equivalent to one pound of coal, and 
on the longer but less arduous Mifflin trip, two and one-half pounds 
of wood were equal to ene pound of coal. A special experiment 
demonstrated that one pound of coal was equal to two and thirty- 
one one hundredths pounds of wood, but as the heat developed in 
kindling is necessarily left in the engine at the end of the trip, 
the ratios of one-third and two-fifths are believed to be more nearly 
the correct figures, both absolutely and for purposes of comparison 
between the engines used in the test. The quantity of wood used 
in kindling the fires was nearly the same for each engine, viz., 
from 300 to 500 lbs. No account was taken of the deposits left 
on the grates at the end of the trips. This varied from 100 to 











200 FLUES 1% (inside), 2°@0TsIDE),BY 86" Lon, 
HEATING SURFACE INC PLUES, 779.7 & Ft 
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COMBUSTION GHAMBER 
END VIEW. 


Firebox and Boiler of No. 156. 


500 lbs., but it would have been impossible to correctly estimate 
this mixture of coal, clinker and ashes. 

In the railroad praciice of that epoch each engine had its own 
engineman and fireman, and these men naturally became so accus- 
tomed to their respective machines that they could obtain better 
results from them than from others, even of the same type. In 
these trial runs the enginemen were not always on their own en- 
gines except in the case of three, and the firemen were also different 
except on the Gill and Dimpfel (206 and 190) engines. Some of 
these men were also unfamiliar with the portions of the line upon 
which they handled the experimental trains, and these facts in 










No. 156, at Completion of Smoke Burning Test. 


Secondly.—The first four, with some modifications to 210, could 
be used for passenger trains with Broad Top coal. 

Thirdly.—The Gill plan, 206, is the only one which can be run 
as constructed for the trials, with Pittsburgh coal for fuel on pas- 
senger trains. Phleger, 210, however, might be brought up to this 
standard by arranging the openings in the firedoors and sides of 
the firebox to properly increase the admission of air. 

In freedom from sparks and cinders the order was somewhat 
different, being: First, Phleger, 210; second, Blue Ridge, 120; 
third, Gill, 206, and Dimpfel, 190; fourth, Baldwin, 139, and last, 
Camel, 51. 

It was also found that on the short but severe mountain trip 


connection with other conditions are stated in the report as some- 
what against accepting the results as thoroughly reliable standards 
of the comparative heating value of the two coals, as the un- 
familiarity of the men with.some of the engines and with some 
parts of the line would naturally affect the economical use of fuel. 
The table compiled from data contained in the report and from 
other sources will convey a fair idea of the two parts of the road 
on which the trains were run, while another table collated from 
the report and from other Pennsylvania Railroad literature, fur- 
nishes the principal dimensions of the six engines participating 
in the trials. 

It has been ascertained that on the Allegheny mountain trips 
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with six locomotives using Pittsburgh and Broad Top coals on 
alternate days, each engine consumed 148.25 lbs. of Pittsburgh coal 
per mile and evaporated 6.22 lbs. of water to each pound of coal; 
while with Broad Top coal the consumption was 143.83 lbs. of 
coal per mile, with an evaporation of 6.02 lbs. of water to each 
pound of coal. 

On the Mifflin trip the consumption of Pittsburgh coal aver- 
aged 48.67 lbs. to one miie, and one pound of this coal evaporated 
8.01 ibs. of water, and 45.14 lbs. of Broad Top coal were consumed 
to the mile, with an evaporation of 8.27 lbs. of water to each pound 
of coal. 

These tests having been made with Pittsburgh and Broad Top 
coals, the difference in heating values having been ascertained, 
and the cost of each coal varying considerably with the proximity 
of the different divisions of the road to the’ source of supply it 
was deemed best to confirm the results of these trials by separate 
tests with two engines of widely different characteristics and by 
a chemical analysis of the two kinds of coal. 

This final test was made between Altoona and Mifflin with 
engines 206 and 1389, the trips covering a period of eight days and 
using Pittsburgh and Broad Top coal on alternate days. The entire 
distance run was 660 miles; the road, train and engine crews 
were the same throughout; the.same care as on the former tests 
was taken to accurately weigh the fuel and measure the water; 
the weather conditions and temperature continued uniform. The 
resulting general averages were: 39.43 lbs. of Pittsburgh coal con- 
sumed to the mile, and 39.19 of Broad Top, with an evaporation 
on the former of 8.21 lbs. of water to 1 lb. of coal, and 8.29 lbs. 
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at first was of the ordinary balloon type with cone and netting 
as used on most of the company’s engines at that time. A variable 
exhaust was also used. The principal dimensions of 156 were as 
follows: 


CONMMNNI fs oa Cows deecedhedcddeacéiceneusedeneea 16 in. x 24 in. 
Rane ONE CCN 6 on xs 4 alg c'nle's Simae od dvleddenueens 66 * 
Heating surface, including flues .................. 779.7 sq. ft. 
Heating surface, counting flues as one third value. .357.7 “ 
CUEMNOREM Cvadevdaddadadeudeaeadedeeddde see net 15.87 ‘* 
ner errr rr rrr rere rrr ere 200 
IGE Sarg a uh's ot 3 cla alan Sakis x eae) deine ee madaa dard 86 in. 
Sos CEE SN MEE arava 3. 0e ad cia aid ea wale aa anes meta ee cere 14%" 
WHEE GIST ORUVONNGG oo cccd cee diecwenccecavnvaeven 40,675 Ibs. 
WRG TORN NOE BONUICS 6 shed cst eaee ccueavienweewsse 63,800 


The trials of 156 were first made on the mountain grade al- 
ready described, between Altoona and Gallitzin, 12 miles, and on 
account of its heavy grades being considered equal to an ordinary 
piece of railroad four times as long. Four loaded eight-wheel box 
cars were used, and both train, enginemen and firemen were the 
same during all the tests. The weight of the train was: 


COM ss. cat ecadicean etek dawetdwedeenedawueas 34% net tons 
OE GU ORUE ao 4 ba os dae ods co cmwaanteeark ateaa 37 ~ 


"Total Welgnt: 00) traits 66. cede escccivecewes 71% net tons 
Total weight of train, engine and tender..... 118 net tons 


The engine had shown itself to, be an excellent wood-burner 
in a previous short service on the Philadelphia division, but was 
not satisfactory when tried with coal until a perforated firebrick 
deflector, a hanging bridge of firebrick immediately over the de- 
flector, and another bridge of similar material in the firebox end 
of the combustion chamber had been added. The cone and netting 
were also removed from the stack, and after these alterations the 








TABLE 2.—Principal Dimensions of Freight Engines Used in Smoke-Burning Tests. 


Items. -~Dimpfel, 190—, -—-Phleger, 210.—, 
Cylinders, diameter and stroke..... 18 in. x 22 in. 16 in. x 24 in. 
Driving wheels, No. and diameter. (4)—55 in. (6)—48% in. 
Truck wheels, No. and diameter .... (4)—26 in. (4)—24 in. 
pd OF CU OM eos ccc epee ese cess Link. Link. 
I:xhaust pipes, No. and diameter ... (1)—38% in. Var. (1)—4¥% in. 
Exhaust pipes, total area.......... 11 sq. in. 15.9 sq. in. 
Boiler, inside diameter ............ 48 in. ,, 40 in. 
Firebox, length and width (inside). 63 in. = 39 in. 81% in. x 36 in. 
depth, crown to grate...... 52 in. $4 in. 
" area for gases-——smallest prt .......esee0. Crown to top of 
fuel, 720 sq. in. 
Combustion chamber, length ....... oe, to smoke- 34% in. 
OX. 
se = WAGE: so cei ees 41 in. 38 in. 
< OIG. 6. 0:0:<;0:< 30 in. 44 in 
“ o area for gases. 625 sq. in. Bet. bridges, 378 


sq 
Flues, No. and inside diameter...... Water tubes. (176)—1% in. 


length and space between.... ....--eeeees 123 in. —- in. 
a ECR LOM RENE eee ees e ctees |) = Veleidaccwes ase 538 s 
Grates, length and width .......... 64 in. x 36 in. 77% in. x Ba in. 
= length of dead plate ....... 71% in. 4% i 
s area, without dead plate.... 14.5 sq. ft 15.25 ‘ “ft. 
MW) a 19 sq. ft 18.4 sq. ft. 
* Space between bars ......... 1 in. 1 in. 
< WIGU OF DATE 2. ccc cecwe 1% in. 2 in. diameter. 
a CIE: OF DAES «5: 6:03. «. cceicccse Cast-iron. Water. 


Stacks, — abv. arch, and diam.. 68 in.—13% in. ab.68 in.—14% in. 


MIND Gove ao ia'g 0 o's.ad 06 wee B18ke Unobstretd str’ght Unobstretd str’ght 
Heating surtace, sq. ft... 6 sccesee 929 1,121.6 
Heat’g surf., flues, 144 value, sq. ft.. 929 492.0 
WBRLOE rere us Whevarav eto So ne ce eae eas R. Norris & Son, R. Norris & Son. 
Baldwin boiler. 
Weight, of) GRIVCIS: a. 6ck cick scene 37,400 Ibs. & ,000 lbs. 
61,100 Ibs. 5.900 lbs. 


WONG) TOCRE coc eve a wemeoseae ts 


——Gill, 206é——, “Blue Ridge,” 120. —‘Camel,”51—, —“Baldwin,” 1395 


19 in. x 22 in. 19 in. x 22 in. 19 in. x 22 in. 17 in. x 22 in. 
(6)—48% in. (6)—48% in. (8)—42 % in. (4)—54 in. 
(4)—80 in. (4)—28 in. None. (4)—380 in. 


Independent,15 in. Indepndt. variable. Independent,11in. Indepndt. variable. 
(2)—3 in. each. (2)—2% in. each. Var.(1) 2x3”,6x3” (2)—3 in. each. 
14.13 sq. in. 12.97 sq. in. Var., 6 to 18 sq. in. 14. = 4 in. 

45 in. 45 in. "428 in. 
68 in. ogy in. 80 x 33% & 38 in. 83 x 40 & 4256 in. 69% = 35 & 39 In. 
47 Slop’g 3844x44%”. Slop’g 2744x474”. 52 in. 


Crown to nin Crown to deflector Crown to top of Crown to top of 


379 sq. in. 266 sq. in. fuel, 533 sq. in. fuel, 1,406 sq. in. 
30 in. 22 in. No combustion chamber. 
38 in. 36% in. No combustion chamber. 
28 in. 48 in. No combustion chamber. 
Bet.:brick walland Wet::vertiesl tubes,  «...ccccacsese 8 80—«-»s et hee eeecees 
crown, 370 sq.in. 277 sq. in. 

(118) —2 in. (120)—2 in. (103)—2 & 2% in. (115)—2 in. 
111% in.—% in. 138% rs in. 169 in.—¥ in. 132 in.— % in. 
370% sq. in. 377 sq 364 sq. in. 361 sq. in. 

54 in. x 34% in. 72 in. x 34% in. 78% in. x 42% in. 69% in. x 35 in. 
None. 4% in. at back. 14 in. 28 in. 
12.9 sq. ft. 13.9 sq. ft. 19.11 sq. ft. 10.14 sq. ft. 
12.9 sq. ft. 17.25 sq. ft. 23.10 sq. ft. 16.95 sq. ft. 
1 in. 1% in 1 in. 1"/ig in. 
1% in. 2¥. in. diameter 1% in. 17/y¢ in. 
Cast iron. Water. Cast iron. Cast iron. 
78% in.—13in. 76% in.—14% in. 79 in.—16 in. 79 in.—17 in. 
Unobstretd str’ght Unobstrctd str’ght “‘Winans.” “Balloon.” 
765.9 961.3 1,030.8 837.8 
334.3 416.3 398.1 341.1 
M.W.Baldwin&Co. M.W.Baldwin & Co. Ross Winans. M.W.Baldwin &Co. 
47,900 lbs. 59,900 Ibs. 61,900 Ibs. 38,900 lbs. 
64,300 Ibs. 72,300 Ibs. 61,900 Ibs. 63,150 Ibs. 








of water to 1 lb. of Broad Top coal, a difference of three-fifths of 
1 per cent. on consumption and ninety-seven one hundredths of 
1 per cent. on evaporation in favor of the Broad Top coal, but 
really leaving the inference that practically no difference existed 
between the two coals in the two features named, as the different 
lots of the same coals often varied sufficiently to cause a greater 
variation either way. 

The Pittsburgh coal used in the trials was taken from the rail- 
road company’s storage bins, being the same as was used for all 
engines, but the Broad Top on account of its greater susceptibility 
to deterioration under lengthened exposure to the air was mined 
for the experiments. 

The feasibility of using bituminous coal in the fireboxes of 
passenger locomotives having been demonstrated, the problem which 
next presented itself was to ascertain the comparative economy in 
the use of wood and coal in such service. To estimate correctly 
the relative heating value of a ton of coal and a cord of wood, the 
relative cost of the same delivered on the tender, and the increased 
cost of engine repairs due to the substitution of coai for wood, 
a new passenger engine which was believed to be especially fitted 
for such a test was selected. It was No. 156, built in May, 1859, 
by M. W. Baldwin & Co., with a Smith, or “Hudson River” type 
of boiler. The peculiarities of this boiler were a large, deep fire- 
box, a combustion chamber 4 ft. long, and a considerable admis- 
sion of air through 24 hollow staybolts in the back leg of the fire- 
box and about 100 perforations in the door. All these apertures 
were 14 in. in diameter, and in addition to these were 10 air open- 
ings on each side of the door. These were three-eighths of an inch 
in diameter. The combustion chamber was divided for half its 


length into two compartments by a longitudinal midfeather 6 in. 
wide, beginning at the firebox end of the chamber. The stack used 


engine had practically the Gill arrangement of firebox in an im- 
proved form. 
The results obtained are embodied in the following table: 





Cc Average————_, 
Fuel. Consump- Water 
Miles. tion of fuel. evaporation. 
Pittsburgh coal ........ 3 1,073 Ibs. 6,480.93 Ibs. 
DEY OOS e i te tcs eueke 12 2,483 * 6,748.0 * 


*Chiefly white oak, 3,500 lbs. to the cord. 

From this data is shown, first, an average consumption of 84.92 
lbs. of Pittsburgh coal per mile against an average of 206.92 lbs. 
of hard wood per mile, and from this was derived the estimate of 
1 lb. of coal being equal to 2.31 lbs. of hard wood in heating power. 

The second point established was that taking the weight of 
128 cu. ft. of hard wood at 3,500 lbs. it follows that one net ton 
of coal is equal to 11% cords of wood. 

The third point was that taking the evaporation of water as 
a standard, we have for 1 lb. of Pittsburgh coal an average evap- 
oration of 2.72 lbs. of water—which would make 1 Ib. of coal equiv- 
alent to 2.22 lbs. of wood, and one net ton of coal equivalent to 
1.27 cords of wood. 

On account of this experiment with 156 being made on a short 
run, and on the 95-ft. grade which rendered the accuracy of meas- 
urements of water in the boiler by the gage cocks only, somewhat 
problematical, and from other reasons referred to in the report, 
it was deemed wise to “assume as a basis of our calculations that 
1 lb. of Pittsburgh coal is equivalent in heating value to 2.31 Ibs. 
of hard wood, and that one net ton of coal is equa! to 1% cords of 
hard wood.” 

It is also stated at this point of the report that the comparative 
value of good hard wood, in connection with experiments in the 
use of coal and wood on other railroads, had up to that time been 
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generally underrated, but various reasons are assigned for this, 
the chief of which is that the trials of the two fuels on those lines 
were made with different engines, of which those used with coal 
were new and possessed features giving a more perfect combustion 
of any fuel, and thus affording the coal burners the advantage among 
other things of a combustion chamber, which is equally adapted 
to improve the results obtained from a woodburner as from an en- 
gine fired with coal. The report states further that “as our result 
was obtained by the use of twa kinds of fuel in the same engine 
(the combustion of both wood and coal being nearly perfect); the 
engineer and fireman, train, road, speed, condition of rail, weather, 
etc., being uniform, and the wood selected of one quality and care- 
fully measured, I believe that it may be relied upon as practically 
correct.” The relative cost of a cord of wood and a ton of coal 
varied on the different divisions of the road but was averaged at 
$3 per cord of 128 sq. ft. for hard wood, $1.84 per ton for Pitts- 
burgh ccal (2,000 lbs.) delivered on the tender; $2.22 for Broad 
Top coal, and $1.78 per ton where Pittsburgh coal was used on one 
part of the line and Broad Top on another. 

Having by this test of 156 arrived at the comparative heating 
value of coal and wood in passenger locomotives, with the cost of 
each on the various divisions of the road, and having satisfactorily 
tested the practical working of a coal-burning passenger locomo- 
tive in all conditions of service, No. 156 was next run in both 
directions over the various divisions of the road on regular pas- 
senger trains. In these trips different enginemen ran the engine 
over the different divisions, but on account of the other passenger 
firemen being unaccustomed to the use of coal, her own fireman 
attended to her over the entire road. 

The analyses of the Broad Top (semi-bituminous) and Pitts- 
burgh (bituminous, or gas) coal made by Professor James C. Booth, 
of Philadelphia, Pa., at the time of the tests, are as follows: 


General Analysis. } 
A (Broad B (Pitts- 


Top) burgh) 
Barnet vein. Irwin, Pa. 
LE. SE EE TOE Oe ee eee 0.30 1.30 
PORCREEN UR GRALECE 6 a6 ive sie rsie e009 00.00'0'0 17.55 31.45 
yh Ge, a ee 74.65 61.45 
BMS ows ehisla sich seas sse eee iacaissaen 7.50 5.80 
100.00 100.00 
Organic Analysis. 
RN Pho: che ah mbes ale ewiais arapant eis ete eis 79.59 78.26 
SOIR 555g ona 0:90 16-6 9 ese Ge see wie 3-6 60. 1.39 1.67 
RE RINNR OTR isn Sis ba 3% wrbialiv sae eere erase mle WG SSS 4.35 0.20 
RPI MMNOIR 5is6ds isa alin) ne irele es es haa rel eanGs lana aw Sls ins Tew a 5.02 6.73 
Ec Snisasabh acu epee ra Ess owas 0.30 1.30 
PIMPED | i wincisinra binlws Dis ietews Wis eye wie wh Ss 1.85 1.04 
AMR? ee ise wie waste ebinteas BieGis Sew wien eae 7.50 5.80 
100.00 100.00 
Heating Power. 
1 lb. Broad Top coal heats 77.16 lbs. water from 32 to 212 deg. F. 
1 lb. Pittsburgh coal heats 78.96 Ibs. water from 32 to 212 deg. F. 


Thus the results of the trials and of the analyses are found to 
agree quite closely. 

As to which of the five smoke-consuming devices tried would 
be best adapted to apply to the rest of the company’s equipment, 
the conclusion reached favored the modification of the Gill ar- 
rangement as was used in 156, as it could be applied for $660, if 
engine were taken out of service to make the change, or for $500 
if deferred until coming in for new firebox. As the inventors of 
the Gill device were Pennsylvania Railroad employees they offered 
the company the free use of the patent during its continuance, hence 
the features retained in the plan used on 156 would incur no risk 
of infringement. 

This arrangement was found by an experiment with a wood- 
burning passenger engine 135, recently illustrated in the Railroad 
Gazette, to give very fair results on coal without the use of a com- 
bustion chamber, and therefore would enable the existing equip- 
ment to be quickly adapted to the use of coal with no especially 
annoying result to passengers, and to run until extensive repairs 
warranted adding the chamber. 

The “Blue Ridge” arrangement also commended itself from a 
standpoint of economical application, and excellent work on semi- 
bituminous coal; and the Phleger and Dimpfel each from various 
features, but the results in their case did not appear to offset the 
high cost of changing old engines to such designs, nor was it prob- 
able that they would continue free from the need of costly and 
frequent repairs. 


TABLE 3.—Average Cost of Hardwood and Coal Developed from Tests of Six 
Freight and One Passenger Locomotives. 
Fuel. Passenger. Freight. 
Hard wood per cord of 128 cu. ft...... $3.00 ; oe % 
Pittsburgh coal per 2,000 Ibs......... 1.84 $2.30 
Broad Top coal per 2,000 lbs.......... 2.22 3.03 
Above coals mixed, per 2,000 Ibs...... 1.78 ye 


These prices are delivered on engine tender at any point between 
Pittsburgh and Philadelphia. 

One system of practice which afterward was adopted and fol- 
lowed by the company for a long time was suggested, viz., paying 
a premium to enginemen and firemen on all fuel saved over the 
maximum amount fixed for each engine’s use within a certain time. 
Another suggestion which is just as pertinent to-day as then was 
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that firemen use good judgment in firing as not only could a higher 
degree of perfection in burning the gases, etc., be attained, but also 
a greater economy in the use of fuel with better results in all types 
of engines. ; 

The performances of 156 were so satisfactory that no new wood- 
burning passenger engines were afterward built for the company; 
and as rapidly as those already in service came in for general 
repairs or new fireboxes, they were changed to coal-burners with 
smoke-consuming devices, until by 1865 all except a very few had 
been so dealt with. 

The trouble which arose from the use of the open straight 
stack allowing large cinders to be ejected at times with consequent 
frequent setting fire to property along the line, led to the use of 
the Laird stack about the middle of 1862. This stack having a 
cone, and a piece of netting extending downward for several inches 
below the opening above the cone, somewhat vitiated the perfect 
burning of the smoke and gases, but results were still fair, and 
passengers had also become accustomed to the fuel, so the coal- 
burning passenger engine had come to stay. 

The writer has at no time found records of experiments in 
this line on any other road so carefully ‘conducted as those which 
have been drawn on so freely for this article, and much yet re- 
mains embodied in the report which is interesting and profitable; 
indeed my efforts may be considered as but a superficial review 
of the whole matter, yet withal it is to be hoped that this refer- 
ence to them may be of use to some railroad official who is de- 
sirous of solving the “smoke problem,” and may also afford a 
pleasant satisfaction to General W. J. Palmer, who by his unflagging 
zeal and attention to their every detail, united with a careful record- 
ing of the same, has preserved them for the good of those who 
guide the performances of the iron horse to-day. 








Controlling Earth Slides.* 





BY H. ROHWER, 

Consulting Engineer; Late Chief Engineer, Missouri Pacific Railway. 
Earth slides are formed when masses become disconnected, and 
hang on a slope steeper than the plane of friction due to the char- 
acter of the material and its resistance to movement. Water being 
one of the most influential elements in reducing this resistance to 
a minimum, it is well to provide for proper drainage before slides 
set in. The golden rule is to “keep the water away from the road- 
bed.” It is well-known that the study of geology is frequently over- 
looked by the engineer in charge of location, and he often gives but 
little attention to the possibility of encountering slides caused by 
either the grade or location of line. Drainage is of so much im- 
portance that the line, circumstances permitting, should be located 
where drainage can be rendered most eflective, allow sun and wind 
to act upon the roadbed, and pay close attention to the manner 

















Fig. 1. 


of building it. One very important factor is the selection of the 
material to be employed in making fills. 

When investigating the cause of slides in an embankment of 
one of the main trunk lines in the Middle West, constructed about 
the year 1861, the writer found the slopes considerably deranged. 
The embankment, about a quarter of a mile long and over 22 ft. 
high in the middle, was continually settling, and notwithstanding 
the attention given it by the operating department, this settling 
continued. Trackmen, when called upon to remedy similar breaks, 
usually apply stone, which on account of the greater weight, in- 
creases rather than diminishes the evil and the cause of the slide 
is thereby not removed. The method employed not being effective, 
piles were driven and a bridge built along and over the fill for such 
distance as was deemed necessary. As the piles did not rest in 
original ground, they swayed to and fro, and the maintenance of 
the line and grade became a matter of great annoyance and cost. 
About the time this pile bridge required renewal, the writer was 
asked to make an investigation of the trouble and to recommend 
what should be done to improve the safety of the road, and, if pos- 
sible, prevent the slides and dispense with the trestle. 

In digging a trench on each side of the track along the foot 





*Reprinted from Bulletin No. 90 of the American Railway Engineering 
and Maintenance of Way Association. 
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of the slope and parallel with the track, considerable seepage from 
the bank poured forth, leading to the belief that the water was 
retained in the bank by some cause or other, and was seeking an 
outlet. The writer then had intercepting drains dug, extending 
towards the center of the embankment at intervals of 25 to 50 ft., 
according to the amount of water apparently confined in the em- 
bankment. The drains were then filled with stone—the heavier 
stone at bottom and the lighter stone on top—covered with cinders. 
This accomplished the draining of the embankment and rendered 
it stable so that the trestle could be removed, and no further dif- 
ficulty at that point has been experienced. 

In prosecuting ‘this work, the drills were extended into the 
center of the embankment, and it was discovered that a number 
of partly decayed logs were embedded therein. Upon inquiry it 
was ascertained that the contractor at the time of construction had 
logs hauled in at night, and one of, the farmers, residing in the 








Fig. 2. Fig. 4. 


vicinity, informed the writer that he had been one of those em- 
ployed to perform that work. The earth on the outside covered 
up this deception and the water was retained in the inside of the 
embankment, softening the material dropping into it. With the 
heavier material on top, the soft material was forced to the sides, 
and thus creating slips or slides. In the case above cited, the slide 
sounded a timely warning, so that the proper remedy could be 
employed. However, crevices formed under the roadbed are much 
more dangerous, the latter producing slides without giving notice. 
This is often the case where the roadbed rests on the debris hang- 
ing on the side of bluffs, especially when bordering on a treach- 
erous stream like the Missouri river. 

Water coming down ravines can be readily conducted across the 
roadbed by bridges or culverts, but in such cases care must be exer- 
cised as to outlet. However, water falling on the sidehill between 
ravines or creeks and dropping from bluffs into the debris where 
it cannot readily be intercepted, will enter the roadbed, penetrate 
the underlying loose strata and find its way over and along the 
harder strata, thus creating earth slides. This water keeps the 
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Fig. 3. 


ground under the track in a constant moist state, which is a menace 
to the safe operation of the road. Oftentimes it will form crevices, 
and when once formed they will increase and may reach to the 
very surface, only to be discovered after a wreck has occurred, and 
are then usually termed “a washout.” Again, the water may soften 
the material until it becomes slushy and will produce a slip at the 
foot of the lower slope. Borings made by the writer over a dis- 
tance of seven miles on parts of tracks so situated developed the 
fact that the roadbed developing such defects was invariably located 
directly against a bluff or perhaps resting on material underlaid 
by slanting rock, which rock forming a part of the bluff had been 
eroded by the action of the water, either river or surface, or both 
combined. 

If the water is collected at frequent intervals and conducted 
across the track either by means of small boxes (if pipe cannot be 
utilized) or conveyed in open ditches plastered with cement or 
rammed with small stone so as to prevent the water from penetrat- 
ing into the roadway, the danger referred to can be greatly dimin- 
ished. 

Drainage is the most essential factor in creating and maintain- 
ing a good roadbed; and is most often neglected. After we have 
discovered the effect and are forced to face the consequences of a 
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badly-drained roadway, we form conclusions, only to abandon them 
again as soon as dry weather sets in, for the temptation to make 
a good financial showing is often too strong to be overcome; we 
will not carry an umbrella while the sun shines nor prepare for 
war while living in peace, but rather charge it up to accidents or 
to an “act of nature,” unavoidable and unforeseen, place it under 
that heading and foot the bill, taking credit for (false) economy. 

Slides occurring in cuts during construction and later are often- 
times caused by surface ditches, giving the water an opportunity to 
enter the ground instead of draining it off to the sides. After the 
water once enters the slopes, it is very difficult to drain them, and 
every rain will have a tendency to increase the difficulty. 

At the west entrance to the Oregon Short Line Tunnel in Idaho, 
where the sides broke off vertically and heaved the track at times 
to such an extent as to seriously interrupt and delay the handling 
of material from the tunnel, the writer applied with good results 
ordinary horizontal bracing, in the manner shown in Fig. 1. 

The most remarkable slide coming to the notice of the writer 
was encountered on the White River Railway, at the entrance of 
tunnel No. 3, at Omaha Drive, Ark., its magnitude precluding all 
thought of removing it. The disturbance first manifested itself 
at what might be termed a sidehill cut. In removing the footing, 
the mass of clay seemed to lose its hold on the rock whereon it 
rested, and began breaking off, first showing cracks insignificant in 
size and confined to the right-of-way, but later reaching far out 
into the adjoining hills, bringing down trees and forming breaks 
in the surface 15 to 25 ft. in height and perpendicular in appearance. 

The Omaha tunnel (2,650 ft. long) penetrates a sag in the 
Ozark mountains, consisting of a so-called boulder formation, lime 
and rock being found intermixed with clay, a hydrated silica of 
alumina of brownish color, due to the presence of iron oxide. This 
clay is very plastic, especially so in the approaches where action 
of water is not constant as in a tunnel. Here the layer of clay was 
from 5 to 100 ft. thick, underlaid with a strata of solid rock of 
smooth surface and slanting at an angle of from 5 to 10 deg. toward 
the creek along which the line had been located. 

The grade of the roadbed entered the rock 20 ft. below the sur- 
face; in other words, the approach to the tunnel has a 20-ft. rock 
cut with clay in the overlying slope. 

As soon as cracks appeared on the surface, extra precautions 
were taken against surface water. The surface ditches were given 
steeper grades, and, where possible, bottoms were cemented so that 
the water could drain off more quickly, thus reducing chances of 
penetration to a minimum. 

In spite of this the ground continued to break and started to 
move toward the open cut, at first dropping into it little at a time, 
gradually increasing until after a rather heavy rain the entire cut 
filled up with this stuff, involving an expenditure of $1 per cubic 
yard for its removal. Though the moving masses had adopted a 
slope of nearly two horizontal to one vertical, the breaks continued. 
stretching for more than 150 ft. into the hill above the grade of 
the roadbed, and over 500 ft. distant from same. 

To prevent similar occurrences during the time of operation, 
involving delay and expense, the writer had the rock cut arched 
over for a distance of 600 ft. from the portal of the tunnel. But an 
arch, framed of timber in order to furnish clearance, without pro- 
tection against “side pressure,” cannot be relied upon as a perma- 
nent safeguard against slides. To make it serve, however, should 
the mass continue to move, the clay bank was removed for a dis- 
tance of 12 ft. from the edge of the rock cut (see Fig. 2) and holes 
were drilled into the rock 8 to 10 ft. deep, and from 10 to 15 ft. 
apart in a row along the foot of the new bank, shots being placed 
therein and fired simultaneously by means of an electric battery. 
The rock was broken but not scattered, a trenchlike crack appear- 
ing at the surface. The writer then had logs cut from the timber, 
of which an abundance was found in the immediate neighborhood, 
and these logs were placed alongside each other with the butt end 
in the rock crevices, the other end overhanging the timber arch, and 
resting upon its top (see Fig. 3). 

The material under the logs and between the logs and the arch 
was tamped, thus forming a solid flooring over which the material 
could slide, as was contemplated, distributing it over the entire arch 
and serving as weight instead of a thrust. The further object of 
cracking the rock was to permit the water coming through the 
clay to escape, thus leaving the footing dry and in better position 
to act as a support. The plan worked very satisfactorily. The 
first rain produced another slide, the logs carrying the material 
over the arch. With the drain in the rock at a distance of 12 ft. 
from the edge of the cut and over 30 ft. from the foot of the new 
slope, a good foothold had been created which served the purpose, 
for no further movement of the overhanging masses (estimated by 
the engineer in charge as reaching the enormous quantity of 130,000 
cubic yards) has taken place since that time (1904), now three 
years ago. The few sticks of timber in the arch which had moved 
were displaced not more than an inch. 

This experience has led the writer to the conclusion that many 
Similar slides formed by masses moving along a rock surface might 
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be checked by boring holes down to rock, lowering dynamite and 
breaking the surface by means of blasts (see Fig. 4), and actual 
practice has confirmed this view. 








The New Shops of the Grand Trunk at Stratford, Ontario. 





The Grand Trunk is now building new shops at Stratford, 
Ont. The general layout is shown below in the accompanying 
engravings. In the foreground are the large machine and 
erecting shop, 616 ft. x 75 ft. and at right angles to it the 
boiler shop, 154 ft. x 135 ft. The construction of these is now being 
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engines and painting. The new shop will be able to repair 28 
engines standing over pits at the same time. The layout is so 
arranged that the capacity can be increased if more space is needed 
in the future. 

The heavy lifting work is to be done by a 120-ton electric travel- 
ing crane that spans the engine pit bay. In the cross section through 
the center of the machine and erecting shop, shown herewith, this 
is shown lifting a heavy consolidation locomotive and carrying it 
to a repair pit. In the same bay with the large crane and directly 
below it is a 10-ton electric crane for handling lighter work. 

The heating ducts shown under the floor line distribute warm 
air from a heater on the balcony floor. Exhaust steam from the power 
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General Layout of Proposed Grand Trunk Shops at Stratford, Ontario. 


rushed as fast as possible, and it is hoped to have 15 bents under 
cover and in operation this winter. These two shops occupy nearly 
three acres of floor space. The small building at the extreme left 
is already built and is used for repairing locomotive tenders. 

The buildings in the background are proposed additions to be 
made later. They are, from left to right: Storehouse, 60 ft. x 200 ft.; 
blacksmith shop, 100 ft. x 300 ft.; power-house, 90 ft. x 90 ft., and 
foundry, 110 ft. x 140 ft. These buildings will be put up in order 
of their importance after the machine and erecting shop is well 
under way. The old machine shop, which is being torn down in 


























house and from the fan engine is to be used in the heater coils. 

Individual lockers for the shopmen are to be provided. In some 
cases these lockers will be portable so that men working on odd 
jobs around the shop can move the lockers near their work. There 
are to be drinking fountains with a continuous flow of artesian 
water throughout the shop. At night the shops will be lighted by 
mercury vapor lamps. 

The engineering and construction work is under the supervision 
of the Arnold Company, Engineers and Constructors, Chicago, III. 
The work is under the authority of E. H. Fitzhugh, Third Vice-Presi- 
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Section of Machine and Erecting Shop Now Building; Stratford Shee of the Grand Trunk. 


sections as fast as the new shop is erected, occupied part of the 
space covered by the new building. 

The ground required some filling and leveling before beginning 
construction work. In the foundations of the new boiler shop and 
part of the new machine and erecting shop, concrete piles were 
used. These piles were driven from 15 ft. to 18 ft. below the average 
surface of the ground to provide sufficient bearing power for the 
foundations. The walls of the buildings are reinforced concrete 
with the outside surface finished. 

Individual electric drive is to be used for most of the large 
machine tools. Belt drive will be used for the smaller machine 
tools. Compressed air is to be used for driving the riveting ma- 
chines, chisels, the turntable motor and for forge fires, blowing out 


dent of the Grand Trunk, and designs are subject to his approval 
as well as that of W. D. Robb, Superintendent of Motive Power. 
R. Patterson, Master Mechanic of the Grand Trunk at Stratford, has 
had a large share in helping along the construction work and has 
been notably successful in carrying on the necessary repair work on 
locomotive boilers while the new work was under way. He is also 
at present designing the machine tool layout. The concrete’ piles 
were furnished by Davidson & Von Aueberg of Montreal. The foun- 
dation concrete work is under the charge of George Mitchell, Master 
of the Bridges and Buildings Department of the Grand Trunk. The 
structural steel is being fabricated and erected by the Canadian 
Bridge Company, of Walkerville, Ont, B. V. Hole, of London, Ont., 
has the general building contract, 
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GENERAL NEWS SECTION 


NOTES. 





The Alabama Railroad Commission has invited the railroad com- 
missioners of the states around Alabama to meet with it and discuss 
the question of state regulation of railroad rates. 

The Railroad Commission of Alabama has announced the sus- 
pension of all cases at issue before the board affecting railroad rates 
until the powers of the commission shall be more clearly defined. 

The Western Union Telegraph Co. has declared a dividend of 
1% per cent., payable in stock. At the present market price, the 
dividend amounts to about 55 per cent. of what it would if paid 
in cash. 

Officers of the Southern Pacific in Texas say that the double 
daily passenger train service between New Orleans and San Fran- 
cisco, discontinued last spring, will not be resumed this month, as 
had been announced a few weeks ago. 


Street cars with very large rear platforms, arranged to permit 
the collection of fares as passengers enter, are to be tried not only 
in New York City but also in Buffalo and in Chicago. In Chicago 
a number of these cars are already in use. 


It is said that.the order of the Chicago, Milwaukee & St. Paul, 
given about three weeks ago, dismissing some of its traveling freight 
and passenger agents in eastern states, has already been rescinded, 
and the men restored to their former places. 

The State Railroad Commission of Missouri has announced that 
from January 15 it will require the express companies of the state 
to reduce their rates according to a tariff to be issued by the com- 
mission this week. This tariff makes reductions of 20 per cent. 
and more in the present rates. 


The Atlantic Coast Line has agreed to put in effect the reduced 
passenger and freight rates ordered in Alabama on the same condi- 
tions under which the Southern and other companies adopted the 
reduced rates some weeks ago. Press despatches from Montgomery 
say that all of the injunction suits will be considered by the courts 
on January 6. 


The indictment against Ira A. McCormick for manslaughter, in 
connection with the derailment at Williams Bridge last February, 
has been dismissed, the district attorney having asked the court to 
take this action in order to enable him to compel Mr. McCormick 
to testify against General Manager A. H. Smith, who was indicted 
at the same time. The trial of Mr. Smith began in New York City 
on Tuesday. 


The Mexico-St. Louis Special has been put in service for its 
third season. This train, running over the Iron Mountain, the 
Texas & Pacific, the International & Great Northern and the National 
of Mexico, leaves St. Louis Tuesdays and Fridays and the city of 
Mexico Tuesdays and Saturdays. The time through is about 65 
hours. The trains are vestibuled throughout and they have dining 
cars all throughout the journey. 


On the Pennsylvania Railroad in October there were 2,245 sur- 
prise tests, with a record of 98.8 per cent. satisfactory. Fifteen divi- 
sions showed a percentage of 100 per cent. On the New York division 
out of 77 tests there was but one failure; out of 952 tests on the 
Schuylkill division there was but one; out of 102 on the Buffalo 
division there was none. All the failures were slight, the engines 
passing the signals only a few feet. 


The St. Louis & San Francisco is to use the electric train staff 
on two block sections near Birmingham, Ala. Interlocking signals 
are being put up on this road near Kansas City, at the junction 
with the M., K. & T.; at four places in Louisiana, and at Beaumont, 
Tex. All home signals will be worked by rods and all distant sig- 
nals by electric motors. Semaphore train-order signals have been 
put up at a large number of stations on the company’s lines. 


The Erie Railroad has given notice of withdrawal from the 
Central Passenger Association. The action of the Erie in reducing 
its second-class rate eastward from Chicago to New York to $10 
which went into effect a few weeks ago, and which was followed by 
the Grand Trunk and the Wabash, is said to have been due to the 
belief on the part of the Erie that other lines were paying commis- 
sions; and commission payments are forbidden by a rule of the 
Central Passenger Association. 


The New York State (Albany) Public Service Commission, in a 
decision affecting the Rockland Railroad Company, defines the under- 
standing of the Commission relative to the law requiring a street 
railway to begin construction within a certain time after receiving 
from the state a certificate of convenience and necessity. Attempts 
to obtain local franchises are not a beginning of construction, neither 
are surveys and engineering work done before the granting of the 
certificate. It is said that this decision affects at the present time 


only street surface railroads, as all steam railroads have had their 
time extended by a special act of the legislature. 


At a competitive exhibition of “First aid to the injured” recently 
given at Inkerman, Pa., “first-aid” teams of the Hillside Coal & 
Iron Co. and the Pennsylvania Coal Co. exhibited their methods of 
removing a man from a live electric wire; of carrying a man over 
a fence on a stretcher; of a similar performance where there was a 
rock obstruction, and of carrying an injured man on a stretcher over 
a car of coal with limited head room. Each performance took from 
1% to three or four minutes. Mines and Minerals for December 
prints half-tone photographs taken during these exhibitions. 


The Supreme Court of the United States, deciding a case which 
arose in South Carolina, holds that the Atlantic Coast Line need 
not comply with the wishes of the citizens of Latta, S. C., who 
desired to have the privilege of flagging two fast mail trains which 
pass through that town daily. The State Railroad Commission or- 
dered that stops be made whenever the flag was displayed, and the 
state Supreme Court sustained the commission. The railroad, how- 
ever, took the case to the Supreme Court of the United States and 
now, in a decision by Justice Peckham, the railroad is sustained. 
The court holds that the proposed action would be an interference 
with interstate commerce. 


According to a press despatch from St. Louis the Rock Island 
and the St. Louis & San Francisco roads on January 1 will abolish 
separate freight soliciting offices at Oklahoma City, Wichita, San 
Antonio, St. Louis, Chicago, Kansas City, Memphis, Dallas, Fort 
Worth and Houston and passenger offices at Kansas City, Wichita 
and Oklahoma City. One force at each of these cities will attend 
to the business of both roads. At St. Louis the ’Frisco employs 
four freight solicitors and the Rock Island three. The force will 
be reduced, probably to four, and it will represent both roads. It 
is said that few men will be dismissed, but several agents will be 
reduced in rank and salary and may be assigned to other work. 


Following an informal hearing before the Interstate Commerce 
Commission at Washington last week, the New York, New Haven 
& Hartford has been requested by the Commission to postpone for 
at least 90 days the taking effect of its notice canceling through 
rates on freight from the Central of New Jersey and other western 
connections by way of New York City. The Commission makes this 
request with the purpose of enabling the communities, shippers and 
carriers affected by the proposed action to determine what course 
they will pursue with respect to the future movement of the traffic 
involved. President Mellen, of the New Haven road, has signified 
his willingness to make any reasonable postponement asked for 
by the Commission. The Central of New Jersey wanted the Com- 
mission to ask a Federal Court to enjoin the proposed action of the 
New Haven, but the Commission declined to do so. 


The Chicago Association of Commerce, in its weekly paper, 
gives the records of some of the “through package cars” which are 
being run from Chicago to a number of southern cities, in response 
to a request of the association. As noted recently in the Railroad 
Gazette, the association has issued a pamphlet informing shippers 
how they may take advantage of these special freight cars in ship- 
ping to any town in the southeastern states. The records pub- 
lished in the last issue show that cars to Montgomery, Ala., ran 
through uniformly in three days; to Mobile, three days; to New 
Orleans, five, seven and eight days, and to Macon and Augusta, four 
days. The time is given, however, in even days, so that the reader 
is left in the dark as to whether the goods could be delivered on 
the third day. To Jacksonville, Fla., the time appears to average 
better than to New Orleans, six cars to Jacksonville arriving in an 
average of 5% days. 


The New York Central announces that beginning next Sunday 
the Twentieth Century Limited Express trains: will be scheduled 
at 191% hours between New York and Chicago instead of 18 hours, 
the present schedule. Westbound the train will leave New York 
at 3 p.m., Eastern time, and arrive in Chicago at 9:30 a.m., Central 
time. Eastbound the train will leave Chicago at 1 p.m. and arrive 
in New York at 9.30 am. This is called a “winter schedule,” which 
implies that in the spring the 18-hour schedule will be resumed. An 
officer of the Pennsylvania has said that that road will make no 
change in the schedules of its 18-hour trains. The Central’s an- 
nouncement says that the change is made in compliance with the 
wishes of patrons, “as expressed by petition and individual request.” 
It is said that the object of the company is to avoid the disturbances 
of the schedules which are likely to be caused by snow storms in 
central New York. To run from New York to Chicago, 964 miles, 
in 1914 hours, the train will have to make an average of 49.4 miles 
an hour. 


In about 558,000 records of freight car deliveries received on 








junction card reports by railroads in the eastern states, in the month 
of May, the receiving roads found 14,000 errors and 21,000 omissions, 
or 6.3 per cent. of defects. The largest numbers of errors were made 
in the cases of roads the initials of which are the same as those 
of other roads, or so nearly like them as to lead to errors. These 
figures are published in the Railway Equipment Register as a part 
of the report of the last meeting of the Eastern Association of Car 
Service Officers. In the cards received by the Boston & Albany the 
percentage of errors to the:total number of items was 19.6; on 
the Intercolonial, 25.1 per cent.; Maine Central, 17 per cent.; 
Pennsylvania, 5.8 per cent. In the same report a number of roads 
include statements of junction reports received by them not prop- 
erly addressed and reforwarded by them to the proper addressee. 
The Pennsylvania, for example, received 3,468 reports which did 
not belong to it, and received 4,301 of its own which had first been 
sent to some other road and reforwarded. This last statement seems 
to refer to the number of cards, while the one first mentioned 
refers to the number of items on cards. 








An Improved Journal Box. 





An improved design of journal box on which patent has recently 
been granted is shown herewith. Its special feature is a lid of the 
swinging or pivoted type, arranged to remain in any position when 
open, and when closed to be secured in position to prevent accidental 
opening. The lid is flat, with an upper lug or extension for pivoting 
to a corresponding lug on the journal box, and a lower lug or handle 
by which to swing it. The lower under side of the lid has a curved 
rib which engages a circular ledge or lip under the lower edge of 
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The Sorensen Journal Box. 


the box opening concentric with the lid pivot pin. The adjacent 
surfaces are slightly dove-tailed, and on the ledge of the box, at the 
center, is a small lug which engages a corresponding recess in the 
rib of the lid for locking in the closed position. 

The lid is held to position, and caused to lock, by the usual U- 
shaped spring on the pivot pin. The pivot hole of the lid and the 
corresponding hole in the spring are elongated vertically to permit 
the lid to latch when closed and to be held secure. A modification of 
the design provides for pivoting the lid at the side of the box. The 
inventor is Frederick C. Sorensen, who is in the Chicago shops of the 
Armour Car Lines. Some of the lids have been applied to cars of 
this company. 








Private Siding Ordered. 





In an opinion by Commissioner Harlan the Commission has 
announced its decision in the case of the Weleetka Light & Water 
Company against the Fort Smith & Western. Complainant asked 
for an order requiring the carrier to put in a track connecting its 
main line at Weeletka, Indian Territory, with the plant of com- 
plainant. The Commission held that while retaining the right to 
control the location of tracks to private industries in accordance 
with the evidence, it is disposed, in recognition of the risk that 
arises from such interruptions of main line rails, to leave the loca- 
tion of such tracks iargely to the discretion and wisdom of the 
carrier. 

The practice among the carriers of repaying advances made by 
shippers for the construction of tracks by making an allowance of 
a definite amount on each carload of freight is disapproved by the 
Commission on the ground that it presents too much the appear- 
ance of a purchase of property by the carrier with transportation, 
this being contrary to law. While settlements may be based on 
the number of carload shipments, repayments must not be made out 
of the rate but of available funds at the end of definite intervals. 
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A copy of such contracts ought to be filed with the Commission and 
when the transaction is complete a verified statement of it, by a 
responsible officer of the company, ought also to be filed with the 
Commission. 


The Commission holds that a connection should be afforded to 


the complainant, but in recognition of the risk as before mentioned 
decided to enter no order; expecting the parties to confer and arrive 


at an agreement. Unless such an agreement be reached within 30. 


days the Commission will enter an order as to the location of the 
track. : 








A New Car Door Hanger. 





A simple and efficient freight car door hanger and track 1s illus- 
trated in the accompanying drawing. The track and cap are made 
in a single channel-shaped piece. As the drawing shows, the roller 
and track are thoroughly protected from the weather, so that it and 
the track are always dry, while a Z bar along the top of the door 
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Bundy Car Door Track and Hanger. 


protects it, and keeps water from getting into the car. A slight 
lifting of the door brings the roller in contact with the upper 
shoulder or flange of the track, and, with suitable end stops, it is 
impossible for the door to drop off. The construction is simple and 
the device should give good service. It was invented by C. L. Bundy, 
Superintendent of the coach department of the Hicks Locomotive 
and Car Works, Chicago Heights, Ill. F. L. Holmes, until recently 
Advertising Manager of the company, has charge of the sale of the 
hanger at 277 Dearborn street, Chicago. 
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New Line Into San Francisco. 





On Sunday last the Bay Shore cut-off of the Southern Pacific’s 
Coast Line route was opened, doubling the available industrial area 
of San Francisco. This Jine pierces the five ranges of hills which 
have heretofore formed a barrier against the expansion of the city 
southward. In traversing this 10 miles of road passengers will 
pass through two miles of tunnels with the ground surface 300 ft. 
above their heads; over two miles of trestle with the water 50 ft. 
below them, through a cut 95 ft. deep, and under six streets sup- 
ported by iron overhead bridge. Nineteen towns from San Fran- 
cisco to San Jose will have the advantage of a gain of 17 minutes 
in time to and from San Francisco. At Visitacion Point the South- 
ern Pacific is making a hump yard to distribute the freight handled 
here. . 








Combination Guard-Rail Clamp and Tie Plate. 





The combination guard-rail clamp and tie plate illustrated here- 
with was invented by George L. Mansfield, mechanical engineer in 
the engineering department of the Chicago & Alton. As its name 
indicates, it combines a tie plate with the rail clamp and brace, 
the whole being secured and bound together by a single bolt, % in. 
in diameter, which has a lock nut. The filler block, which is made 
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Mansfield Guard-Rail Clamp and Tie Plate. 


either solid or adjustable, is locked to the tie plate by a downwardly- 
projecting lug to prevent slipping. One design has braces on each 
side so as to brace both rails. The simplicity of the device and 
the few parts are its chief advantages. All parts are on top of 
the tie, and adjustments are easily and quickly made. It is already 
in use on the Southern and the Indianapolis Union and has been 
made standard on the Alton. It is made and sold by tne Otto as 
Engine Works, Chicago. 








The Constitution of Oklahoma. 





The railroads of Oklahoma are not so helpless under the two- 
cent fare prescribed by the constitution of the new state as has been 
supposed. 

The framers of the constitution of Oklahoma appear to have 
been without a copy of the Constitution of the United States for 
their guidance. 

This antiquated document has not yet been repealed. Article 
XIV. of the amendments, ratified July 28, 1868, provides that “no 
state shall make or enforce any law which shall abridge the privi- 
lege or immunities of citizens of the United States; nor shall any 
state deprive any person of life, liberty or property without due 
process of law.” 

Article VI. of the Constitution adopted in 1787 follows: “This 
Constitution, and the law of the United States which shall be made 
in pursuance thereof, and all treaties made, or which shall be made 
under the authority of the United States, shall be the supreme law 
of the land; and the judges in every state shall be bound thereby, 
anything in the constitution or laws of any state to the contrary 
notwithstanding.” , 

A state enactment prohibiting railroads from charging more 
than two cents a mile passenger fare, if it results in confiscation 
of property, is no less void, as contrary to the Constitution of the 
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United States, when embodied in the constitution of a state, than 


it is when contained in a law enacted by a state legislature—Wall 
Street Journal. 








Locomotive and Rail Exports for October. 





The Wall Street Journal gives the following information about 
exports of locomotives and of rails for October, and for the first ten 
months of the calendar year: 

The value of locomotives exported in October showed a gain of 
more than $500,000 from October of 1906, which reflects most favor- 
ably the condition of the foreign markets. A satisfactory increase 
is also shown by the figures for the 10 months. 

The exports of locomotives for October follow: 


Exported to: 1907. 1906. 
DRG vekevodeene wad we cdecisududuerunds SIGROE wececs 
ERSUGie INGORE. AUMBIER cic ccicicicccsccusvcete 72,561 $89,684 
Central American States and British Honduras 47,550 33,314 

MUMS hain e Naewee cas iia andes Sara eace amauta 6,150 143,625 
GIMME y ca.d adauic okuade cae Wailea eae lace sew aii 249,794 85,376 
UMOMGIIES oo ced cece etwas weudawhacedene shee 12,610 
MMS Laces cuddeshde dese Wide aee awedwadee 54,345 8,159 
CEMGE CORIGIS AUNOEIES 6 ork 6. coe cnc ccnwece cave 468,286 3,484 
CRG MO icc es awedunieceneawnaa ae Gea Seven 
GME Daas eee we Paks o dade encima deiachee, ~ wemenes 481,807 
URE MRNREERN oF evel ordre av wal saa taaadecaare 20,440 8,716 
Ses) BRAM s ko ais sc wi eicisa Wee etes eee i |) re 
Other Asis ANG OCs dc. 6 cciciccicisceceenes 405G0O.-  .ndanee 

WGN Sc et i cites tcadcedavecsweceaws $1,387,403 $866,775 

The exports for 10 months follow: 

1907. 1906. 
DMPO acaddvcwddadad ce aawvectuudsawanauas $592,332 $353,850 
Wnts INGORE AONIOR ooo 656.6 ccc wocenese cde 1,386,215 527,550 


Central American States and British Honduras 824,542 1,095,446 





EMMIEURGS 32's d'é-@ ura d'ad 4 ce ewa vewelea ea eaae eee 358,808 641,335 
Gc ctac succeeds ceca s eer ade ws eee aes 509,132 425,010 
Other West Indies and Bermuda............ 12,688 14,000 
PENI Sag oo 6 4 cise dle vlewise weeeeeea ses 206,491 208,355 
UI a6 0k tesla crass diol eie WOR Aes dau aoe we 616,056 559,529 
CGC OMEN AINONICE oie s 6 ois cic ted cannnewes 1,022,903 497,090 
CEC UIRIIEN ac Cadet owed awd eaveuevons 12,235 22,207 
WIENS Ce Bae Eis Horg Voie ee shedad ecie wwe eee 406,918 635,456 
eNREtEE MAU IOONGE 5. iinet tins Kwsiew sates Vine as 104,603 46,158 
RIUM oa. cc dcvid ca eencdnnecncdecuee Cae: <asnad 
Cahier Asia and Oceawia <.... c ike ciwoccscces 1,420,319 106,500 
OGM ERIN so eee Wdt 4 asic Kdceddevewce Meltaaiaes 30,119 
RMI RN ce cekaddwedccnideneecenae - aumede.. acwelare 

i EE er ne rere Ter rer eT Tee $7,623,390 $5,062,605 


Several striking facts appear in the statement for October, chief 
among which is the absence of record of a single purchase by Japan. 
On the other hand, a large gain is recorded by Cuba, and the railroad 
development of South America continues to make increasing de- 
mands on American manufacturers. 

The exports of steel rails for railroads for October and the 10 
months, in tons, were as follows: 








Exported to: 1907. 1906. 

MONO ReGkecacdedtdedediendeddcdhedtandeue- ..medaas $320 
EORSRIOIE INOUOM INOMOD. 6 oso bias. bs-tce deme ease $225,884 10,544 

Central American States and British Honduras 037 aayi 
RROMIOUNS ie tara 6c aed dda GW dl Wistwts Huamed biawes 38,811 48,254 
‘West. Indies and Bermuda... ....ccccsceccvce 149,039 30,693 
MOM MUNIN a Ca ceowd wows avdcdecwuewes 82,423 226,790 
BEER che cedanledadanecusicade'a sa adewe dee 268,877 211,810 
CEMGR ee GU OCORME ce cca ccccecccases 358,52 101,060 
BEI GUNCR TRINING Fads cia cecsewsueenssce Zaae 8 «ééeces 
ROC. c6 cee rcaseves neice dacatueede $1,133,362 $632,041 

The exports for 10 months were as follows: 

1907. 1906. 
Dn ROC COTO OE FETT EERE TEE OE ETS Tee ee $1,778 $11,681 
Bivttion .Novtht Amervied .< aio. cess ccwedszeces 915,860 1,832,399 
Central American States and British Honduras 585,166 491,938 
WEG eld odes oede cine. de Grlccaek aeweasanee 919,371 607,166 
West Indies and Bermuda... ..ccccsscsasesn 780,446 765,876 
eat INO ita da ¢ lacsia. dé a-0ed wasdice wens aes 2,148,203 2,441,876 
QOGME gf todewedicaeiced We ccudscouvaceeece 850,901 ,889 
Other Ate: GME OCCaMS: hc 6 ociccceindeseuss 2,550,683 514,957 
PRUE IR ENOUIGS od 4d cs oo.) 4 og a Wiel aces acatin cede 7,741 514,957 
PAUP ORME CARON 6 oct iecies Sv cmepeuesecues 23,004 7,628 
SOURS aed eed Hardee aie vedic cteuw kia kee wes $8,783,153 $7,290,259 


The increase was about $500,000 for the month and $1,500,000 
for the 10 months. Much of the gain in October was made in ship- 
ments to British North America. The West Indian demand also 
increased heavily. 








Lower Price for English Coal. 





The Western Railway of France is reported to have ordered for 
1908 delivery 65,000 tons of best Monmouthshire semi-bituminous 
coal, delivered in cars at $5 a ton. This is about 50 cents below the 
previous price, f. 0. b., at Newport harbor. 








The Alabama Extra Session. 





The second extraordinary session of Extra Session Comer has 
adjourned sine die. It better had died before a-bornin’. It leaves 
but a legacy of vengeful deeds, which we believe will fortunately 
be wiped out and their baleful influences neutralized by the courts 
of the country. Bui the stigma of the attempt at vengeance, of 
vicious resentment against the greatest benefactor Alabama ever 
had, remains. 

The legislation of this extraordinary session in its attempt to 
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injure and thus punish the Louisville & Nashville Railroad Com-, 


pany, for the sole reason of its appealing to the proper courts of the 
land to have properly and constitutionally construed prior acts of 
this Legislature, is a disgrace to American civilization. The attempt 
to enact legislation grossly discriminating against the Louisville 
& Nashville and favoring other lines, is something unique in Amer- 
ican history. 

“Vengeance is mine, saith the Lord.” Oh, no! Vengeance is 
mine, said Extra Session Comer and his following. 

We hope that we shall see a thing or two, and we believe that 
we will. We want to see the L. & N. enjoin every act of this so- 
called legislation affecting its interests, and the United States Su- 
preme Court determine the question if a vindictive official and his 
retinue can use the powers of his office to oppress citizens or to 
discriminate to the prejudice of some, while favoring others. What 
else has this extraordinary session to its credit or discredit? It 
passed a state prohibition act. In a matter of so vital importance 
to individuals and communities, should not the establishment of 
prohibition be a matter of local option, and not be forced upon an 
unwilling people or community? This Legislature thus previously 
legislated. Then, what possible credit to this extraordinary ses- 
sion in this stultification of its membership and discrediting its 
previous commendable action by now vitiating it? If there is glory 
in Comer legislation, it will take a shrewd historian to discover 
it, and if there is profit in it, the people will essay in vain to realize 
it. The Comer administration will be the synonym of hard times 
in Alabama.—Bessemer, Ala., Weekly. 








Collapse of a Bridge Over the Susquehanna River. 





A bridge which was being built by the state of Pennsylvania 
across the north branch of the Susquehanna river in the eastern 
part of Columbia county, near Berwick, Pa., was carried away by a 
flood on the afternoon of December 10 and eleven workmen were 
drowned. The bridge was being built by the York Bridge Company, 
of York, Pa. The substructure was finished, the superstructure in 
position and the flooring half completed. The flood, which followed 
the melting of snow by warm rains, undermined the piers. On the 
same day there was much damage by floods at Scranton, Carbondale, 
Hazleton and all along the Delaware, Schuylkill and Susquehanna 
rivers. Many small bridges were destroyed. 








M. C. B. Association Circular of Inquiry. 





The standing committee on tests of M. C. B. couplers has sent 
out the following list of questions to members, the answers of which 
will be used in designing a standard uncoupling rod rigging: 

1. Cause of broken links and clevises? 

2. Causes of bent uncoupling rods? 

3. Are these failures more prominent on wooden or steel cars? 

4. Are tnese failures more prominent on cars equipped with 
spring or friction draft gear, and if so, on what specific type? 

5. Style and description of uncoupling arrangement with which 
most trouble is experienced and wherein the specific troubles lie? 

6. To what extent is freight equipment used in passenger serv- 
ice and what provision is made to prevent the buffer of the passenger 
car interfering with the uncoupling arrangement on the freight car? 

7. Which form of release is preferred by the trainmen? 

8. What form of universal release rigging is recommended to 
suit all types of M. C. B. standard couplers? (Send sketch.) 

9. Send prints or sketches of your present standards of un- 
coupling arrangements. 

10. Give any additional information not covered by the above 
questions which would further the solution of this subject. 

Replies should be forwarded to R. N. Durborow, Chairman Com- 
mittee on Tests of M. C. B. Couplers, Altoona, Pa., not later than 
January 15, 1908. 

The committee on tests of M. C. B. couplers has been instructed: 

(a) To recommend a standard maximum capacity for friction 
draft gear. 

(b) To recommend the most desirable resistance during each 
-in. compression. 

(c) To report on the value of friction draft gear in reducing 
damage to cars and their contenis. 

To further the committee’s investigation the following questions 
are asked: 

1. Considering conditions which your road may have, such as 
locomotives with large tractive force, double-heading of trains, 
mixed trains of steel and wooden cars, low capacity cars, etc., what 
is considered a desirable maximum capacity for friction draft gear? 

2. How should this be distributed through each %-in. travel 
of the gear to meet the special condition outlined with least damage 
to equipment? 

3. In general has the value of friction or other improved draft 
gear had the effect of reducing damage to cars and contents in the 
yards and on the road? 
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4. To what extent has increased capacity of motive power, intro- 
duction of gravity yards, etc., influenced the use of improved draft 
gears on your road? 

5. Have you noted any wide variation in cost of maintenance in 
the draft gear itself, comparing the older spring gears with the re- 
cent large capacity spring and friction gears? 

6. From your experience with friction gears on tenders and cars, 
is it found that the gears require any considerable attention to keep 
them to their original capacity, and are many gears found jammed 
and failing to release in freight cars? 

7. On cars and engine tenders built since January 1, 1900, what 
form of draft gear is your road using? Give number built, kind and 
capacity of cars for each type of gear used. 

Replies should be sent to R. N. Durborow, Chairman Committee 
on Tests of M. C. B. Couplers, Altoona, Pa., not later than January 


15, 1908. 








Automobile Speed Records. 





At Weybridge, England, December 10, on the cup-shaped track 
where Mr. Edge made his 24-hour record, a 60-h.p. motor was run 50 
miles in 39 minutes, 10 seconds. This record, made by Clifford-Earp, 
is said to beat all previous records. On the same day a distance of 
150 miles was made in one hour, 58 minutes, 34 seconds. He also 
broke the world’s one-hour record, running in that time 76 miles, 
1,359 feet. 








Two-Cent Fares on the Burlington. 





Two-cent fares have been in effect in a few states since last 
spring, but in most of them since the summer. Up to the middle 
of November we found that in spite of the reduction in the revenue 
per passenger per mile, the passenger revenue was no worse than 
before. The passenger departments of the railroads never did pay, 
and they do not pay any better since the rates have been reduced, 
but we have succeeded in equalizing the reductions pretty well. 
The average passenger rates in Illinois, Iowa and Missouri, on the 
Burlington, in July, 1906, was 2.11 cents, whereas last July it was 
1.96 cents—P. S. Eustis. 








A Half-Million-Dollar Cargo. 





The 605-ft. steel steamer “Legrand S. DeGraff” of the Western 
Transit Company arrived in Buffalo December 8 from Superior with 
421,000 bushels of wheat, the largest cargo ever loaded on the Great 


Lakes. The rate paid for transportation was 21%4 cents a bushel. 


(or about one-half mill per ton per mile), making the gross income 
of the vessel for the trip $10,525. 








INTERSTATE COMMERCE COMMISSION RULINGS. 





Cotton Seed Rates Reduced. 





In the case of Pressley against the Gulf, Colorado & Sanita Fe 
et al. itis held that the rates of 27 and’29 cents on cotton seed from 
Marietta and Berwyn, Okla., to Cleburne, Tex., are unreasonable, 
and should not exceed 16 and 18 cents; that the rate of 45 cents on 
cotton seed from Marietta, Okla., to Plano, Tex., is unreasonable 
and should not exceed 25 cents. 








Transfer Charges Must be Published. 





In the case of Schwager & Nettleton against the Great Northern 
the Commission held that the act to regulate commerce does not 
bar a carrier from providing for costs of transfer in making de- 
livery to a certain carrier, but if it so provides, it must publish 
and file a tariff showing the conditions, etc. A carrier cannot ex- 
cuse the collection of an unpublished and unknown drayage and 
transfer charge by proof that it had a rule which forbade the 
sending of its own cars beyond its own line during a period of car 
shortage. 








Chicago Live Stock Delivery Charge Again Condemned. 





In an opinion rendered by Commissioner Prouty, the Commis- 
sion has again taken up the case of the Cattle Raisers’ Association 
of Texas and the Chicago Live Stock Exchange against the Chicago, 
Burlington & Quincy and others; and it again declares the two 
dollar rate unjust. The so-called terminal charge of $2 per car 
is imposed by the carriers for the delivery of carloads of live stock 
at the Union Stock Yards in Chicago. This matter has been before 
the Commission for ten years, and four reports have been prepared. 

The Commission decides, as before, that the terminal charge 
of $2 per car is unduly discriminatory, and that the charge should 
not exceed $1 per car. The Commission holds that the decree of a 
court dismissing a bill brought to enforce an order of the Commis- 
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sion made previous to the amendment of June 29, 1906, is not a 
bar to the right of the Commission to examine with respect to a 
date subsequent to June 29 the same rate involved in that pro- 
ceeding. Commissioners Clark and Harlan dissent. 








TRADE CATALOGUES. 





Industrial and Mine Cars and Railways.—Catalogue No. 5 of 
the Kilgore-Peteler Co., Minneapolis, Minn., describes industrial and 
mine cars, narrow-gage industrial railways and kindred products 
of the company. The types include all kinds for handling material 
on railways in mines, shops, saw-mills, power plants, plantations, 
docks, warehouses, quarries and jobbing and manufacturing plants. 
Industrial railways are furnished complete with all equipment. A 
line of contractors’ buckets is also shown. The book is 6 in. x 9 in. 
and has 56 pages. 





The Obermayer Bulietin.—The current number of this bulletin 
on foundry information is a special edition devoted exclusively to 
the core room. The leading articles are “The Core Room—A Few 
Suggestions,” which is a plea for better conditions and better appli- 
ances in the core room, and “The Selection of Core Sands,” a dis- 
cussion ef the various grades and their uses. “Ovens for Drying 
Cores” and a description of a new Chicago foundry are other shorter 
articles. There are aiso miscellaneous items of interest. 





Cyclopedia of Engineering.—The American School of Cor- 
respondence, Chicago, has issued a circular describing its holiday 
offer of the six volumes of the Cyclopedia of Engineering for $14.80. 
The same offer was made last year. As this is a large reduction 
from the list price and is payable in monthly installments, it is an 
unusual opportunity. The offer expires December 25. 





Graphite—The December number of Graphite, published in the 
interests of the Joseph Dixon Crucible Co., Jersey City, N. J., devotes 
a large part of its space to photographs and descriptions of that 
company’s exhibit at the Atlantic City convention of the American 
Street & Interurban Railway Association. 








MANUFACTURING AND BUSINESS. 





All the Boston offices of Stone & Webster are now at 147 Milk 
street. 

The Northern Engineering Works, Detroit, Mich., have installed 
in the power station cf the St. Clair Tunnel Co., Port Huron, Mich., 
one 15-ton, 43-ft. span traveling crane. 

The Pullman Company’s large paint shop at Buffalo, N. Y., was 
burned on the evening of December 2. Twenty-one Pullman cars 
were destroyed and the total loss was about $400,000. 


Alfred Lovell, who resigned in October as Superintendent of 
Motive Power of the Atchison, Topeka & Santa Fe, is now a Consult- 
ing Engineer, with office at 819 Harrison Building, Philadelphia, Pa. 
He is making a specialty of inspecting railroad materials, equipment, 
supplies, tools and machinery. 


The Wyckoff Pipe & Creosoting Co., of Stamford, Conn., has an 
order from the New York Central & Hudson River for. creosoted 
paving blocks 3 in. x 8 in. x 314 in., to be used in the roundhouse 
at Gardenville, N. Y. The Pennsylvania has ordered, from the same 
company, creosoted piles, timbers and bridge ties for use in con- 
struction work at Larabee, Pa. 


The American Car & Foundry Co., Berwick, Pa., has declared 


‘its regular quarterly dividend of 1 per cent. on the common stock. 


The net earnings for the quarier ended October 31, 1907, out of 
which this dividend is paid, were $2,775,643, the largest in the his- 
tory of the company, being $186,000 more than the largest previous 
quarterly net earnings and nearly $1,000,000 greater than the figure 
for the corresponding period of 1906. 








OBITUARY NOTICES. 





Charles E. Lamberi, formerly General Passenger Agent of the 
West Shore, died last Tuesday at his home at Thiells, N. Y. 

Charles S. Horton, President of the Susquehanna & New York, 
died on December 4 at Williamsport, Pa. Mr. Morton was 44 years 
old. 

Captain Spencer Eakin, General Agent at Nashville, Tenn., of 
the Nashville, Chattanooga & St. Louis, died of paralysis recently 
at his home near Shelbyville, Tenn. 

Robert Angst, the late Chief Engineer of the Duluth & Iron 
Range, was widely known as an authority on ore dock construction. 
He was born in Switzerland in 1847 and educated in his native 
country. He came to the United States when he was 22 years 
old, and began railroad work on the Jackson, Lansing & Saginaw, 
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now part of the Michigan Central. After serving on several other 
roads he was made Chief Engineer of the Duluth & Iron Range in 


1887. 


Charles P. Matthews, Professor of Electrical Engineering at 
Purdue, died at Phoenix, Ariz., on Saturday, November 23, 1907. 
He was born on September 18, 1867, and was educated at the St. 
Johnsbury (Vt.) Academy and at Sibley College, Cornell University, 
where he graduated in 1892 as Mechanical Engineer. In 1901 he 
was given the degree of Ph. D. by Cornell. For four years after 
his graduation he was instructor in physics and applied electricity 
at Cornell; then he went to Purdue as Assistant Professor of Elec- 
trical Engineering. In 1905 he succeeded Professor Goldsborough 
as head of the School of Electrical Engineering. During his con- 
nection with the school it has grown to be the largest in the country 
in point of numbers. His most valuable contribution to science 
was an investigation of photometric standards for art lamps, a 
work done in connection ,with the National Electric Light Asso- 


ciation. 








MEETINGS AND ANNOUNCEMENTS. 





(For dates of conventions and regular meetings of railroad conventions and 
engineering societies, etc., see advertising page 24.) 





Central Railway Club. 





At the annual meeting of this club to be held at Buffalo, N. Y., 
January 10, 1908, Dexter C. Buell, of Chicago, formerly with the 
Missouri Pacific Railroad, will read a paper on some joint problems 
of the mechanical and operating departments. At the annual ban- 
quet to be held in the evening of the same day the programme will 
include addresses by W. G. Besler, B. D. Caldwell and George A. 


Post. 








ELECTIONS AND APPOINTMENTS. 





Executive, Financial and Legal Officers. 

Durham & Charlotte.—John L. Tull, Chief Engineer, has been elected 
Vice-President and Traffic Manager, with office at Hemp, N. C. 

El Paso & Southwestern.—W. C. Crane has been appointed Comp- 
troller, with office at New York, and A. L. Hawley, General 
Auditor, with office at El Paso, Tex. 

Massachusetts Railroad Commission.—Walter P. Hall, of Fitchburg, 
has been nominated by Gov. Guild as a Member and Chairman 
of the Commission, succeeding James F. Jackson, resigned. 

Raritan River—W. G. Bumsted, Vice-President and Treasurer, has 
been elected President, succeeding F. H. Earle, deceased. E. 
W. Harrison succeeds Mr. Bumsted as Vice-President, and C. H. 
Sisson, Secretary and Purchasing Agent, succeeds him as 
Treasurer. 

Santa Fe, Raton & Eastern.—C. W. Barden has been elected Presi- 
dent, with office at New York. E. F. Morrow is General Man- 
ager, with office at Raton, N. Mex. 

Tehuantepec National.—E. M. Dillon has been appointed Auditor 
and Car Accountant, succeeding H. O’Connor, resigned. 

Western Pacific—W. J. Bartnett, Vice-President and General Attor- 
ney, has resigned. Warren Olney, Jr., a Director, has been ap- 
pointed General Counsel. W. A. Magee succeeds Mr. Bartnett 
as a Director. Mariel Cerf, Assistant General Attorney, has 
resigned. 

Wisconsin & Norihern.—H. F. Whitcomb has been elected Presidertt. 

Wisconsin Central.—The general offices have been moved from Mil- 
waukee to the new International Harvester building, Michigan 
avenue, Chicago. 

Operating Officers. 

Ann Arbor.—See Detroit, Toledo & Ironton. 

Canadian Pacific—James Oborne, General Superintendent of the 
Ontario division, has been appointed General Superintendent 
of the Eastern division, with headquarters at Montreal, suc- 
ceeding H. P. Timmerman, resigned. F. T. Brady, General 
Superintendent of the Lake Superior division, succeeds Mr. 
Oborne, with headquarters at Toronto, Ont. C. Murphy, Super- 
intendent at London, Ont., has been appointed General Super- 
intendent of the Lake Superior division, with headquarters at 
North Bay, Ont., succeeding Mr. Brady. The eastern boundaries 
of the Western division are now Portal, Sask., Arcola and Broad- 
view, but the division does not include the Arcola and Broad- 
view terminals. 

Chicago, Rock Island & Péacific—F. J. Easley, formerly Superin- 
tendent of the Atchison, Topeka & Santa Fe at Newton, Kan., 
is now Superintendent of the Chicago, Rock Island & Pacific at 
Little Rock, Ark. 

Denver & Rio Grande.—C, L. Eaton has been appointed Assistant 
Superintendent at Alamosa, Colo, 
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Des Moines, Iowa Falls & Northern——F. C. MacMillan has been 


appointed General Manager, with office at Des Moines, Iowa. 


Detroit, Toledo & Ironton.—J. H. Jones has been appointed Train- 
master of this road and of the Ann Arbor, with office at Napo- 
leon, Ohio, succeeding D. J. Hardy. 


El Paso & Southwestern.—The office of L. U. Morris, Superintendent 
of the Eastern division, has been moved from El Paso, Tex., 
to Tucumcari, N. Mex. 


Lake Shore & Michigan Southern.—D. C. Moon, Assistant General 
Manager, has been appointed Generai Manager, succeeding E. 
A. Handy, deceased. 


Mexican Central.—J. J. Lewis, formerly Superintendent of Terminals 
of the Tehuantepec National at Coatzacoalcos, Mex., has been 
appointed Superintendent of Terminals of the Mexican Central 
at Tampico, succeeding R. N. Elliott, transferred. W. T. East, 
Assistant Superintendent of Terminals at Tampico, has been 
appointed Trainmaster of the San Luis division. 


Southern.—J. H. Chisholm has been appointed General 
succeeding W. L. Morkill, who resigned last fall. 
has been appointed Assistant to the General 


Mexican 
Manager, 
Vernon Cooper 
Manager. 

Missouri Pacific—J. T. Nedwideck, Trainmaster at De Soto, Mo., 
has been appointed Trainmaster at Poplar Bluff, succeeding R. 
E. Ryan. Mr. Ryan has been appointed Trainmaster at Little 
Rock, Ark., succeeding H. J. Scheuing, who takes Mr. Nedwi- 
deck’s place at De Soto. 


New Jersey, Indiana & Illinois —W. A. Ballard has been appointed 
Acting Superintendent, with office at South Bend, Ind. 


Northern Pacific—Newman Kline, Assistant Superintendent of the 
Middle division, has resigned. 


Oregon Short Line—C. L. Elared, Trainmaster of the Montreal 
division, has been appointed Trainmaster of the Third, Fourth, 
Fifth and Boise districts, and of the Menidoka & Southwestern 
and the Malheur Valley railroads, with headquarters at Poca- 
tello, Idaho, succeeding C. M. Hunt, resigned. The position of 
Trainmaster of the Montreal division is now vacant and prob- 
ably will be for some time. 


Pitisburgh & Lake Erie. 





F. M. Brown, chief train despatcher, has 
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Missouri Pacific—John Mitchell Johnson, who has been elected 
Vice-President of the Missouri Pacific and the St. Louis, Iron 
Mountain & Southern in charge of traffic, was born in Cin- 

cinnati, Ohio, on May 

31, 1845. He was edu- 

cated in the _ public 

schools of that city and 
entered railroad serv- 

ice when he was 25 

years old as_ station 

agent at Franklin, Ind., 
on the Indianapolis, 

Cincinnati & Lafayette, 

now part of the Cleve- 

land, Cincinnati, Chi- 
cago & St. Louis. Three 
years later, in 1875, he 
became General Freight 
and Passenger Agent of 
the Cincinnati & Mar- 
tinsville, which was 
taken over by the In- 
dianapolis, Cincinnati & 

Lafayette in the fall of 

1875. Mr. Johnson then 

became traveling audi- 

tor for the larger com- 
pany. In 1879 he was 
appointed Assistant General Freight Agent of the road. On 

February 20, 1884, he went to the Chicago, Rock Island & Pacific 

as First Assistant General Freight Agent. Four years later 

he was appointed General Freight Agent and eight years after 
that Freight Traffic Manager. In 1899 he was elected Third 

Vice-President of the Rock Island. He resigned on April 1, 

1903, to become Assistant to the Vice-President of the Gould 

lines. On December 1, 1907, he was elected Vice-President of 

the Missouri Pacific system in general charge of the traffic 
department. 
A. T. Stewart, Assistant General Freight Agent at St. Louis, 

Mo., has been appointed also Assistant to Vice-President Johnson. 
W. C. Staley has been appointed General Agent at Chicago, 

succeeding J. N. Githens, promoted. 





J. M, Johnson. 


been appointed to the re-established office of Superintendent of Portland € Seatile—H. M. Adams, Assistant Traffic Manager of the 


Telegraph. 


Portland & Seattle-——F. S. Forest, formerly General Superintendent 
of the western district of the Great Northern, has been ap- 
pointed Superintendent of the Portland & Seattle. 


Southern.—A. Ramseur, Superintendent at Asheville, N. C., and W. 
G. Fortune, Trainmaster at that place, have resigned, effective 
December 15. 


Traffic Officers. 


Chicago & North-Western.—C. F. Miley has been appointed General 
Agent at Des Moines, Iowa, succeeding L. F. Berry, transferred. 


Chicago, Burlington & Quincy.—W. H. Hill, division freight agent 
of the lines in Iowa, has been appointed Assistant General 
Freight Agent at Kansas City, Mo. 

E. F. Bisbee, General Agent of the freight department at 
Kansas City, Mo., has resigned. 


Chicago, Lake Shore & Hastern.—See Elgin, Joliet & Eastern. 


Chicago, Peoria & St. Louis.—P. S. Easterbrook has been appointed 
General Eastern Agent at New York. 


Des Moines, Iowa Falls & Northern.—W. R. Sterritt has been ap- 
pointed General Freight and Passenger Agent, with office at Des 
Moines, Iowa. 


Elgin, Joliet & Eastern.—F. L. Koontz has been appointed Freight 
Claim Agent otf the Elgin, Joliet & Eastern and the Chicago, 
Lake Shore & Eastern, with headquarters at Chicago, IIl. 


Great Northern.—M. J. Costello, General Industrial Agent, has been 
appointed Assistant Traffic Manager at Seattle, Wash., succeed- 
ing H. M. Adams. See Portland & Seattle. 


Louisville & Nashville—D. B. Briggs has been appointed Master 
Mechanic at Mobile, Ala., succeeding C. B. Gifford, resigned. 


Louisiana Railway & Navigation.—W. E. Scott has been appointed 
Trainmaster of the Western division, with office at Shreveport, 
La. A. L. Day has been appointed Trainmaster of the Eastern 
division, with office at Baton Rouge, La. 


Mexican Northern.—J. Deemer has been appointed Passenger Traffic 
Manager. 


Minneapolis, St. Paul € Sault Ste. Marie.—E. L. Cardle, Contract- 
ing Freight Agent at St. Paul, Minn., has been appointed General 
Agent at Portland, Ore. 


Great Northern at Seattle, Wash., has been appointed General 
Freight and Passenger Agent of the Portland & Seattle. 


St. Joseph & Grand Isiand.—W. H. Brying has been appointed Assist- 
ant General Freight Agent. 

Seaboard Air Line—R. E. Boswell has been appointed Assistant 
Superintendent of Transportation. 


South & Western.—J. A. Muse-has been appointed Acting General 
Freight and Passenger Agent, with office at Johnson City, Pa., 
succeeding to the duties of Lewis Walker. 


Engineering and Rolling Stock Officers. 
Boston & Albany.—L. H. Muzzy has been appointed Assistant Engi- 
neer. E. McCabe has been appointed Supervisor of Bridges and 
Buildings, with headquarters at Springfield, Mass. 


Buffalo, Rochester & Pittsburgh.—W. H. Williams has been appointed 
Master Mechanic of the Buffalo & Rochester division, with head- 
quarters at East Salamanca, N. Y., succeeding H. C. Woodbridge, 
transferred. 


Butte County Railroad—F. G. Somner has been appointed Chief 
Engineer, with office at Chico, Cal. 


Chicago, Indiana & Southern.—R. B. Seymour has been appointed 
Chief Engineer, with office at Gibson, Ind., succeeding B. C. 
Rich. 

Chicago Junction.—O. F. Cole, Principal Assistant Engineer, has 
been appointed Chief Engineer, succeeding J. B. Cox. 

Chicago, Rock Island & Pacific.—The office of S. W. Mullinix, Super- 
intendent of Motive Power of the Southwestern district, has 
been moved from Topeka, Kan., to Horton. 

Des Moines, Iowa Falls & Northern—F. R. Doxey has been ap- 
pointed Master Mechanic, with office at Iowa Falls, Iowa. 
Missouri Pacific—F. W. Schultz has been appointed Master Me- 
chanic at McGehee, Ark., succeeding I. T. Johns, resigned. 








LOCOMOTIVE BUILDING. 





The Northwestern Pacific has ordered two mogul locomotives, 
cylinders 18 in. x 24 in., from the American Locomotive Co. 


The Western of Havana has ordered three consolidation locomo- 
tives, cylinders 20 in. x 24 in., from the American Locomotive Co. 


L. J. Smith, Kansas City, Mo., has ordered five ten-wheel loco- 
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motives, cylinders 19 in. x 28 in., from the American Locomotive Co. 
for immediate delivery. 


The Peoria & Pekin Union denies that it has ordered three 
switching locomotives from the American Locomotive Co., as re- 
ported in the Railroad Gazette of December 6. 


The Great Northern has ordered four 100-ton three-phase elec- 
tric locomotives from the General Electric Company. Each will 
have four 325 h.p. motors and the driving wheels will be 60 in. in 
diameter. , 








CAR BUILDING. 





The Boston & Maine has ordered 20 passenger cars from the 
Laconia Car Co., and is considering 20 more. 


The Missouri, Kansas & Texas is understood to have replaced 
with the American Car & Foundry Co. the order for 500 freight cars 
canceled in November. 








RAILROAD STRUCTURES. 





East CAMBRIDGE, Mass.—The Boston & Maine shops have been 
almost entirely destroyed by fire; loss $150,000. 


MEMPHIS, TENN.—The Memphis Railroad Terminal Company has 
submitted plans for a proposed passenger station, also a round- 
house and power house to be built here. 


Mexico Ciry, Mex.—On the extension of the Mexican Central 
from Mexico City to Tampico, a high bridge will be built over 
the Panuco river. 

Plans will be taken up for consideration about February 1 next 
for building a large union passenger station here. 


MINNEAPOLIS, Minn.—The Minneapolis, St. Paul & Sault Ste. 
Marie has begun work on additions to its shops here, to cost about 
$200,000. 





RAILROAD CONSTRUCTION. 








New Incorporations, Surveys, Etc. 


ATCHISON, TOPEKA & SantTA FEe.—An officer writes that surveys 
are being made for the proposed line from Texico, N. Mex., south 
to Brownwood, Tex., about 250 miles. 


ATLANTA & Str. ANDREWS Bay.—This road has been extended 
from Cottondale, Fla., south to Youngstown, 31 miles. (Aug. 23, 
p. 215.) 


ATLANTA, BIRMINGHAM & ATLANTIC.—It is reported that this com- 
pany is planning to buy the South Georgia-West Coast Railway, oper- 
ating a line from Adel, Ga., about 15 miles from the A., B. & A,, 
south to Perry, Fla., 77 miles, as soon as its two lines now being 
built to Birmingham and Atlanta are finished. At Perry connec- 
tion is to be made with the Tampa Northern, projected north to 
Perry, which will give the A., B. & A. a direct route to Tampa and 
the west coast of Florida. 


Beaumont & SARATOGA TRANSPORTATION.—An Officer writes that. 
this road proposes to extend its line from the present end of track 
to Saratéga, Tex., 13 miles. (March 15, p. 380.) 


Bie ForK & INTERNATIONAL.—See Great Northern. 
BROOKVILLE & MAHONING.—See Pittsburg, Shawmut & Northern. 


CANADIAN Paciric.—Bids, it is said, are being asked for by this 
company for clearing 65 miles of the right-of-way across Vancouver 
island, B. C., from Wellington to New Alberni, on the Esquimalt 
& Nanaimo. (Nov. 22, p. 636.) 


CENTRAL RAILWAY OF OrEGON.—An Officer writes that this com- 
pany’s road will extend from Union, Ore., southeast to Cornucopia, 
60 miles; and from Con to La Grande, 20 miles. Last year the 
company built 6.75 miles between Union Junction and Con, to which 
point the line has been extended this year. 


CHARLOTTE HARBOR & NORTHERN.—The Liverpool branch, a new 
line, has been opened for business from Fort Ogden, Fla., to Liver- 
pool, four miles. 


CHERRY TREE & DIXONVILLE.—See Pennsylvania, 


Cuicaco & NortH-WESTERN.—On the Ashland division, a new 
branch has been opened for business from Marathon City, Wis., to 
Rib Forks, 5.8 miles. (Sept. 27, p. 370.) 


CuHIcAGoO, BuRLINGTON & Quincy.—On the Sheridan division, the 
line from Toluca, Wyo., to Worland has been extended from Wor- 
land south to Kirby, 20.45 miles. (Nov. 1, p. 540.) 


Cuicaco, InpIANA & SourTHERN.—The Indiana Harbor Belt has 
projected an extension from Dune Park, Ind., east to Michigan 
City, about 20 miles. 
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DututH, Rainy LAKE & WINNIPEG.—See Great Northern. 


East Carortna.—This road has been extended from Farmville, 
N. C., south to Hookerton, 13 miles. 


EsQuIMALT & NANAIMO.—See Canadian Pacific. 
GALVESTON, HarrissurG & SAN ANTONIO.—See Southern Pacific. 


GRAND TRUNK Paciric.—At a recent meeting of this company 
President Charles M. Hays submitted a report showing that the 
total length of all the lines to be built by this company will be 7,900 
miles. A length of 988 miles is under contract, in charge of the 
Grand Trunk Pacific Company from Winnipeg, Man., west to Edmon- 
ton, including the 210 miles Lake Superior branch. The National 
Transcontinental Commissioners, building the eastern section of 
the line from Winnipeg east to Moncton, N. B., 1,800 miles, have 
let contracts for 852 miles. Of this a length of 112 miles is in New 
Brunswick, 417 in Quebec, 213 in Ontario, and 84 in Manitoba, 
making a total of 1,840 miles under contract. The Transcontinental 
Commission report shows up to March 31, 1907, a total expenditure 
of $6,117,494, of which $5,537,807 is for the fiscal year ending March 
last. This has been spent on the east end of the line as follows: 
Cost of headquarters staff, $166,191; location of lines, $355,896; trans- 
portation service, $225,920, and actual construction, $4,569,859. 

Bids, it is said, are wanted December 23 for building a 120-mile 
section of this line from Edmonton, Alb., west, and contracts are 
soon to be let for an additional 125 miles, which will bring the line 
to the summit of the Yellow Head Pass in the Rocky mountains. 


GREAT NorTHERN.—Regular train service was recently started 
from Duluth, Minn., via Bemidji over the Minnesota & International, 
and the new extension built under the name of the Big Fork & 
International north to International Falls. A more direct service 
will shortly be started from Duluth over the Duluth, Rainy Lake 
& Winnipeg to the Canadian boundary. 


ILLINOIS CENTRAL.—On the Yazoo & Mississippi Valley a new 
line called the Charleston district has been opened for business on 
the Memphis division from Philipp, Miss., north to Charleston, 26 
miles. > 


Kansas City, Mexico & Ortent.—The International Construc- 
tion Company, of Kansas City, Mo., is building this road from Dill 
City, Okla., to the North Fork of the Red river, 12 miles; from 
Elmer, Okla., to Benjamin, Tex., 73 miles, and from Stillwater, Tex., 
to a point 11 miles north of San Angelo, 67 miles. 

Train service has been started between Blair, Okla., and the 
Red river, 22 miles. 


KEWEENAW CenTRAL.—Contract has been let by this company 
to J. J. Byer & Co., of Houghton, Mich., for extending this road 
from Mohawk, Mich., southwest to Calumet, six miles, 


Lone IsLAND.—This company has work under way on subsidiary 
lines as follows: Huntington extension (electric) from Hunting- 
ton, N. Y., south to Amityville, 15.75 miles; Jamaica & South Shore 
branch from Springfield Junction south to Cedarhurst, 3% miles. 
Surveys are also being made on the Babylon extension (electric) 
from Babylon west to Amityville, 5.82 miles. 


MINNESOTA & INTERNATIONAL.—See Great Northern. 


MissotrI, OKLAHOMA & GuLF.—This company has extended its 
main line from Dustin, Okla., south to Rose, 25.6 miles. The line 
from Dewar, Okla., north to McDonald has been extended north 
4.5 miles to Walters. A new branch has been opened for business 
from Muskogee, Okla., east to Loweree, five miles. 


NEw YorK CENTRAL & Hupson River.—Announcement is made 
that after January 1 local Yonkers trains will be run by electric 
power through between the Grand Central station, New York, and 
Yonkers, 15 miles. At present the electric operation extends only 
from the Grand Central Station to High bridge, about six miles. 


NracaraA, St. CATHARINES & Toronto.—Contract let to D. R. 
Campbell for extending this road from Fonthill, Ont., south to 
Welland, 414 miles. 


NORTHWESTERN PAciFic.—This company has given a contract to 
the Warren Improvement Company, of San Francisco, for extend- 
ing its line from Willits, Cal., north three miles. Surveys made 
from Willits north to Shively, 108 miles, on the main line, and 
from Flodgate, south 63 miles, on the branch from Albion to a junc- 
tion with the main line at Healdsburg. 


PENNSYLVANIA.—On the Cambria & Clearfield division of this 
road the Cherry Tree & Dixonville has been extended from Dixon- 
ville, Pa., to Idamar, .8 miles. 


PitrspuRGH, SHAWMUT & NortTHERN.—On the Brookville & 
Mahoning train service has been started from Brookville, which is 
20 miles southwest from Brockwayville, on the main line, to Ramsey- 
(Nov. 8, p. 573.) 


town, five miles, 
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St. Louis SouTHWESTERN.—This company has under construc- 
tion a terminal extension, about three miles long at Argenta, Ark., 
and the St. Louis Southwestern of Texas is planning to make a 
similar terminal extension about 2.75 miles long into Fort Worth, 
Tex. 

Announcement is made that an extension of the Lufkin division 
of the St. Louis Southwestern of Texas has been opened for freight 
and passenger service from Warsaw, Tex., east to Broaddus, 5.6 
miles. ; 

Sr. Louris SOUTHWESTERN OF TEXAS.—See St. Louis South- 
western. 


Sanra Fe, Lisperan & EnNnGLtewoop.—Construction work, sus- 
pended during the recent financial depression, has been resumed on 
the Oklahoma portion of this line projected from Raton, N. Mex., 
east to Liberal, Kan. It is stated that the line will be finished as 
rapidly as possible. (March 15, p. 391.) 


SoutH DaKkotra CENTRAL.—This road has been extended from 
Nunda, S. Dak., north to Arlington, 16 miles. (Aug. 9, p. 164.) 


SoutHEeRN.—The Jasper-French Lick extension from Jasper, Ind., 
northeast to French Lick, 24.7 miles, has been opened for traffic. 
(Oct. 18, p. 473.) 


SOUTHERN Paciric.—Surveys have been made for extending the 
Texas & New Orleans from Gallatin, Tex., south to Rusk, eight 
miles. 

The Galveston, Harrisburg & San Antonio is building an ex- 
tension from Alleyton, Tex., west to Columbus, about two miles. 


SoutnH GrorciA-WeEst Coast Raitway.—See Atlanta, Birming- 
ham & Atlantic. 


TEMISKAMING & NoRTHERN OntTARIO.—Contracts have been given 
by this company to A. N. McDonald, of New Liskeard; McRae, 
Chandler & McNeil, of Duflwood City; McQuigge & Hunt, of Cobalt, 
and to the Canadian Construction Company, of Englehart, for work 
as follows: On the main line from mile post 208 at the Wataybeag 
river to mile post 251 near the transcontinental junction, 43 miles; 
on spurs fron® Englehart to Charlton, eight miles, and from Cobalt 
to Kerr Lake, four miles. Surveys are also being made from 
Sudbury to Cobalt, about 110 miles. 


TENNESSEE RAILWwAy.—This company has 10 miles of grading 
finished on its line in Tennessee and will begin track laying shortly. 
Walton Wilson,sRodes & Co., of Knoxville, Tenn., have contracts 
for some work on the line. Surveys are being made for spurs from 
Straight Fork, Tenn., to coal mines, about four miles. . 


TEXAS & NEw ORLEANS.—See Southern Pacific. 


Texas & Paciric.—The Weatherford, Mineral Wells & North- 
Western has been extended from Mineral Wells, Tex., north to Oran, 
16 miles (March 15, p. 393.) 


ToLepo, St. Louris & WESTERN.—Plans, it is said, are being made 
by this company to secure an air line from the intersection of 
this road and the Cincinnati, Hamilton & Dayton at Metcalf, IIl., 
west to Springfield, about 100 miles. Such a line would provide a 
short and direct line from Toledo west via the Iles-Murrayville 
line, which the Alton recently finished to Kansas City. From Met- 
calf to Springfield the Cincinnati, Hamilton & Dayton has a line. 
It is understood that the plans call for buying and reconstructing 
this line or building a new one next spring. 


VANCOUVER, VicToRIA & EAsTERN.—Contract is reported let to 
Fred. Lane, of Spokane, Wash., and Grand Forks, B. C., for grading 
five miles on the extension of this road from Keremeos, B. C. 


WIsconsiIn CEeNTRAL.—An officer writes that on this road there 
remains about 28 miles to be built to finish the line from Lady- 
smith, Wis., north to Superior. In Duluth the company is build- 
ing about 414 miles of road. Contracts are let to H. F. Baich, of 
Rice Lake, Wis., and to the Lantry Construction Company, of Duluth, 
Minn., for the .work. 

WEATHERFORD, MINERAL WELLS & NorTH-WESTERN.—See Texas & 
Pacific. 

Wisconsin & NortHerN.—This company has opened for traffic 
an extension of its road from Neopit, Wis., north to Van Ostrand, 
16 miles. 


Yazoo & MISSISSIPPI VALLEY.—See Illinois Central. 








RAILROAD CORPORATION NEWS. 





ASHLAND & WESTERN.—It is said that this road has been bought by 
Joseph Ramsey, Jr., and associates, who are building the Lorain 
& Ashland. The latter runs from Lorain, Ohio, south to Welling- 
ton, 22 miles, and it is planned to build from that point south to 
Loudonville, on the Pennsylvania Lines West, 39 miles, and 
eventually to the Ohio river. The Ashland & Western runs from 
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Ashland, Ohio, to Custeloga, 23 miles, and most of it could be 
used in the Lorain & Ashland proposed extension south from 
Wellington. 


BALTIMORE & OnIO.—It is said that this company will take over the 
operation of the Little Kanawha Railroad, which runs from Par- 
kersburg, W. Va., on the Baltimore & Ohio, to Creston, 50 miles. 
The road is owned by New York Central interests. 


CuicaGco GREAT WESTERN.—The regular semi-annual dividend on the 
outstanding $28,127,089 4 per cent. cumulative debenture stock, 
usually paid January 15, has been withdrawn. It is not an- 
nounced whether it is passed or simply postponed. 


Cuicaco Union Traction.—Over two-thirds of the outstanding bonds 
and over 60 per cent. of the receivers’ certificates and other in- 
debtedness of the Chicago street railways have been deposited 
in accordance with the modified plan for reorganization. 


ILLINoIs CENTRAL.—In a circular sent to stockholders last week. 
Stuyvesant Fish declares that he never assumed for himself 
authority as sole ‘trustee for the stockholders, but always laid 
everything before the directors. He emphasizes the point that 
the present issue is simply whether or not Harriman policies 
shall be put in force in the Illinois Central management. 


LITTLE KANAWHA.—See Baltimore & Ohio. 
LORAIN & ASHLAND.—See Ashland & Western. 


MIDLAND VALLEY.—The Cherokee Construction Company’s $5,000,000 
three-year 6 per cent. notes, which matured December 1, 1907, 
are to be exchanged for 70 per cent., par value, in Midland Valley 
first mortgage 5 per cent. bonds at 80 and 30 per cent. in new 
five-year 6 per cent. notes of the construction company. The 
old notes were secured by all the $5,980,000 outstanding stock 
and the $5,854,000 first mortgage 5 per cent. bonds of the Mid- 
land Valley, as well as by mortgage on 18,500 acres of coal lands. 
The new notes of the construction company are secured by mort- 
gage on the coal property and on its railroad construction equip- 
ment. Over four-fifths of the holders of the old notes have 
agreed to the exchange on the above terms, and a syndicate, of 
which Drexel & Co., Philadelphia, Pa., is Treasurer, has agreed 
to buy from the construction company all the bonds of the rail- 
road and also all the new notes. 


NEw ORLEANS, Fort JACKSON & GRAND IsLE.—Control of this com- 
pany has been acquired by a syndicate headed by Charles D. 
Haines, of New York. The road runs from New Orleans, down 
the west bank of the Mississippi to Buras, 60 miles, and a branch 
is to be built to Grand Isle. It has $236,500 capital stock out- 
standing. 


NEw YorK CENTRAL LINES.—Gross earnings for the month of October, 
1907, are shown in the following table. For the first time in 
over a year, at least, every road’s earnings increased as com- 
pared with the figures for the corresponding period of the pre- 
vious year. The Lake Erie & Western and the Peoria & Eastern 
have most frequently, heretofore, reported decreases in the 
monthly statements. 


1907. y-—Change—_, 


New York Central & Hudson River........ $9,059,633 Ine. $467,174 


Lake Shore & Michigan Southern......... 4,315,713 554,049 
DRG PICTON NV ESUREN 5.0 6acei ere wie wk 6%. 663-08 512,330 “ 61,557 
Chicago, Indiana & Southern ........... 261,576 es 49,975 
New York, Chicago & St. Louis........... 990,378 “¢ 141,76¢ 
PCO PRIY MCOIUERE 2550): 0:5, i000, 6.0 a6 6 eyeceeele 2,837,509 de 416,184 
Cleve.,(Cin., (Cnic. Gt. LOUIS... 6.566.650 608 2,587,212 As 317,116 
MUROEER Ce PRIRBEGEN, 6566 cre: < 50-4) ers c's ie 6 6 eictensic% 336,691 ee 54,050 
Oe OE RC a = os 1 104,524 te 19,794 
Pittsburgh & Lake Erie .............000. 1,508,390 ‘*“ 236,222 
MORGANE ask a4. <6 aj soins in -Si¥ ew ogi cise Bi Pi tae Cimeve 307,188 i 40,392 

OUR oss o-oo Gis o/ 6's iw veers» 810 4180150 0) RE Ee PER. EBs fee 


New York, New Haven & Hartrorp.—A cash offer has been made 
by an interest competitive to the New Haven to buy the New 
Haven’s ownership in the Boston & Maine. This offer prob- 
ably comes from the Canadian Pacific. If the sale should be 
carried out, the New Haven’s interests will be safeguarded by 
contract. The New Haven owns about $10,900,000 of the $28,- 
291,790 Boston & Maine common stock. 


PERE MARQUETTE.—At a meeting of the stockholders held on Decem- 
ber 9 the reorganization plan was approved. The plan includes 
the cancellation of the lease of the road by the Cincinnati, Ham- 
ilton & Dayton, the issue of $5,000,000 debentures and the issue 
of new first and second preferred stock in exchange for present 
preferred stock. (Aug. 23, p. 216.) 


WARREN & CorsIcANA Paciric.—The district court at Austin, Tex., 
December 4, handed down a decision declaring forfeited the 
charter of this company for failure to provide cars and engines 
as ordered by the State Railroad Commission. The road made 
no defense. This road is 15 miles long, running from Warren, 
on the Texas & New Orleans, westward to Big Kimbrel, and has 
been in the hands of a receiver since 1905. On June 30, 1906, 
it had three locomotives, one passenger car, one box car, three 
platform cars and 40 log cars. The gage of the track is 3 ft. 





RON rere EC IPE MRR ER ete tine me 


aaa 


eo ar areca 


ST rere ne ners ap norman 





